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The trains from Jersey City will enter Manhattan by the tube shown in the foreground, The single track will diverge into five tracks, which will swing to the left and enter a six-platform station below the large bailding shown 
in the background, ‘This building, 22 stories high, will be nearly three times larger than any existing office building and will house 20,000 people. ‘Trains return to Jersey City by the tanne! shown at the left of building, 


HUDSON COMPANIES’ GIGANTIC TERMINAL STATION FOR THE HUDSON RIVER TUNNEL AT CORTLANDT STREET.—(|See page 88.) 
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THE COMEDY OF THE MANHATTAN BRIDGE. 
Is there not a strong element of the ridiculous in 


the present hysterical attempts to .solve the problem 
ot the Brooklyn Bridge congestion by building a three 
ind-a-ha!lf-million-dollar station and a thirteen-million 
doliar subway—provisions which can merely modify 
and never cure the evil—when the whole congestion 
could be relieved by building the Manhattan Bridge, 
whose construction was authorized nearly ten years 
ago’ The Brooklyn Bridge is crowded to its maximum 
ipacity, if not beyond it Eight or ten years ago the 
rowding had begun ind to provide for the present 
congestion, which was even then foreseen, the city did 
the obviously best thing, namely, authorized the build 
nz of another bridge within a quarter of a mile of 
the Brooklyn structure, the capacity of the new bridge 


being fifty to sixty per cent greater than that of the 


old bridge Plans were drawn up, and everything 
was ready for i vigorous prosecution of the work 
when the politicians got hold of the enterprise, delib 


erately stopped the work, and have been playing foot 
ball with this, the most badly-needed municipal work 
of the day, ever since 

The Screntivic AMERICAN has kept the public pretty 
, 


well informed of the course of this diseracefu! fiasco 


pedice (ne vUuliding ot the vridge—a communication 
which preved of so much interest to His Honor, that 
he has not yet found time to acknowledge its receipt 

Although the piers for the Manhattan Bridge were 
completed, ready for the erection of the steel, four or 
five years ago, not a pound of structural material has 
been erected even at this late day Meanwhile, instead 
of going ahead with the new bridge, which would 
bring instant and abundant relief, the city officials, 
from the Mayor down, have been worrying about the 
best kind of a terminal station to build at the Man- 
hattan end of the old bridge. The plans have been 
drawn for a structure which would seem to be capable 
of handling at least twice as much traffic as the old 
bridge ean ever bring into it 

4s if to make the folly more complete, the city has 
now authorized the construction, between the Wil 
llameburg and Manhattan bridges, of a subway loop 
into which the cars of the Brooklyfi Rapid Transit, 
not being suitably constructed for subway service, can 
never enter. .When the subway is completed, the cars 
of the most important branches of the Brooklyn sys- 
tem of transportation will be barred from its use 

We have always believed, and still do, that a tem- 
porary elevated loop, usable by the elevated cars of 
the Brooklyn Rapid Transit, should have been built 
ind weed, until such time as the subway loop could 
have been constructed, and the Brooklyn:Rapid Transit 
equipped with cars suitable for subway. service 

>->-o--> - 
MR. HILL ON THE RAILROAD CRISIS, 

In the course of a recent letter to the Governor of 
the State of Minnesota, James J. Hill, who unques- 
tionably woderstands the railroad situation better than 
any other man in the country, makes a masterly analy 
eis of the recent report of the Interstate Commerce 


Commission, and proves that the present alarming con 


restion in railroad traffic is the inevitable outcome of 
the disparity between the enormous increase in traffic 
and the relative mall mileage of new railroad track 
vhich has beer to meet it The letter is re 
markeblivy devoid of eor and speculation: it deals 
with e cold facts and f res of the Interstate Com 
neree em and the ina ind deductions ar 
lear an ivincing tha runs may read 
In pro¢ hi tatement t} f late ye 

} I usiness eased enor 
mousty the lilt a relatively ad reasing 
pmount of tra il facilities, M 

pares the statisti rf railroad bu 


During that 


u the ten years from 1 


Scientific American 


cade the track mileage increased from 180,667 miles 
to 218,101 mile or 21 per cent But during the same 
time the passenger mileage increased from 12 billion 
miles to nearly 24 billion miles, or 95 per cent, and the 
freight-ton mileage from 85 billion ton-miles to 186 
billion ton-miles, an increase of 118 per cent. 

The above figure ire even more alarming than they 


iook to be; for within the ten years above mentioned, 


there has been a steady increase in the annual per- 
centage of increase of each year over the preceding 
Thus in the ten years 1870 to 1880, the per cent in 
crease per annum in the total mileage of track was 


7; from 1880 to 1890 there was a 7.46 per cent in 
crease; but from 1890 to 1904 the increase fell to 2.19 
per cent, and in the two years 1904 to 1906 the in 


crease has fallen to 1.45 


er cent per annum 
The situation is tersely summed up by Mr. Hill when 


be says that the limit of service of a common carrier 


has been reached when it has moving at all times over 
its systems as Many cars as can be run on its tracks 
with safety, and transferred and dispatched from its 
terminals and junction points without unreasonable 
delay Beyond that point, increase of business cannot 
be handled by increasing the number of cars and en- 
gines. The disparity between the growth of traffic and 
the additions to railroad mileage and extension of 
terminals, shown by a new mileage of less than 1% 
per cent since 1904, to take care of a traffic increase 
averaging 11 per cent a year for ten years past, pre- 
sents and explains the real problem. That the rail- 
roads have been making strenuous efforts to meet the 
clearly foreseen crisis is shown by the facts that, not 
cniy were there 25 per cent more locomotives and 45 
per cent more cars in service in 1905 than in 1895, 
but each engine and car did much more work. The 
passenger miles traveled per locomotive increased 
more than 68 per cent, and the ton miles per freight 
locomotive increased more than 57 per cent 

The remedy proposed by Mr. Hill is staggering in its 
proportions and cost He states that the best judg 
ment of many conservative railroad men in the coun- 
try is, that an immediate addition of not less than 5 
per cent per annum should be made to the railroad 
trackage of the country for the next five years. For 
modern requirements, the additional track and the 
needed terminal facilities would cost not less than 
$75,000 per mile; that is to say, the cost of the new 
work won'd amount to a total of five and one-half bil- 

ra yearly average of one and one-tenth 

! Two remedies are proposed. For the 

iy considerable enlargement of the pres- 
ent terminal facilities in the city is absolutely pro- 
hibited by the eno:mous cost of real estate, the termi 
nal congestion will have to be met by a decentraliza- 
tion of traffic. New centers for the transfer and for- 
warding of freight must be secured at points where 
land can be bought in adequate quantities and at a 
reasonable cost. Furthermore, there must be an all- 
round decentralization of traffic, with more points for 
export and more interior markets. Mr. Hill suggests 
that a 15-foot canal or channel from St. Louis to New 
Orleans would do more to relieve the middle West and 
Southwest than any other work that could be pro- 
posed. 

In this, as in all great crises, it is essential that 
there should be harmonious co-operation in working 
out the solution Although the railroads, or many of 
them, have unquestionably shown in the past too little 
inclination to strike a fair balance between their own 
interests and those of the general public, we believe 
that the fault has by no means lain entirely with the 
railroads. Mr. Hill says truly that it was not by acci- 
dent that railroad building has declined to its lowest 
within a generation at the very time when all other 
forms of activity have been growing most rapidly. 
The investor declines to put his money in enterprises 
which are under the ban of unpopularity, and even 
threatened with confiscation and transfer to the State. 
This feeling must be removed, and greater confidence 
mutually established, if any considerable portion of 
the vast sum necessary to meet the crisis is to be 
available for the work. 

— + oe —————————_ 
BROOKLYN BRIDGE TERMINAL STATION AND SUBWAY 
LOOP. 

The new Brooklyn Bridge Terminal, for which the 
Board of Estimate has recently appropriated three and 
a quarter million dollars, will be nearly three blocks 
in length and probably six or seven stories in height. 
The present terminal at City Hall Park will be com- 
pletely removed, and it will then be possible to obtain 
from the City Hall an unobstructed view of the bridge 
structure and of the Brocklyn shore beyond. 

To enable the surface cars to reach their own sta- 
tion, which will extend for two blocks north and 
south, and will be entirely below ground, North Wil- 
1 be closed, and the roadways on which 


liam Street wi 
the trolley cars run will commence to the east of Wil- 
1m Street on an easy descent, which will bring them 
own below surface level without interfering with 
street traffic The elevated trains will be loaded and 
unloaded at two different levels within the station, 
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the first of which will be One story and the second 
two stories above the street surface. 

it is not to be expected that the station will cause 
any material increase in the number of cars or trains 
that can be run across the Brooklyn Bridge, which is 
already crowded to its maximum capacity. The ad- 
vantage of the terminal station, which will extend 
north from the present terminal as far as the junction 
of Duane and Center Streets, is that traffic will be 
more completely organized, the passengers who take 
the surface cars being distributed to the proper plat- 
forms reserved for each particular line of travel. Fur- 
thermore, it will be possible to permit trains from all 
sections of Brooklyn to cross the bridge without change 
during the rush hours. 

The Subway loop, which has been authorized by the 
Board of Estimate, begins at the Williamsburg Bridge 
plaza in Brooklyn, crosses that bridge to Manhattan, 
and extends below Delancey Street to Center Street, 
beneath which it runs to the Manhattan Bridge. After 
crossing that bridge to Brooklyn, it runs by way of 
the new Flatbush Avenue extension——-Fulton Street, 
Lafayette Avenue, and Bedford Avenue—back to the 
Williamsburg Bridge plaza. In Manhattan the line 
will be carried southerly below Center and William 
Streets to a point between Maiden Lane and Wall 
Street, with an eventual connection with Brooklyn by 
one or more tunnels. Moreover, it is probable that 
ultimately the loop will have an extension through 
Grand and Desbrosses Streets to the North River. 

The most serious objection to the proposed loop is 
that the cars of the elevated roads of Brooklyn are 
not built of that fireproof construction which is con- 
sidered to be necessary for the safe operation of a 
modern subway, and therefore they could not be sent 
through Manhattan by way of the loop. Had a tem 
porary elevated loop been built, its construction could 
have been rapidly completed, and the Brooklyn elevat- 
ed cars have made immediate use of it. Meanwhile, 
the construction of the permanent subway might have 
been undertaken, and special cars constructed by the 
Brooklyn roads for service by way of the loop. 

a ee 
A NEW ELECTRIC LAMP FILAMENT. 

After seven years’ research by Prof. H. C. Parker 
and Mr. Walter G. Clark, of Columbia University, 
these gentlemen have discovered and perfected a new 
incandescent lamp filament that is a marked improve- 
ment over the usual carbon filament both in the aual- 
ity of light produced and the economy and life of the 
lamp. The inventors have christened their new fila- 
ment the “Helion,” on account of the resemblance of 
the spectrum of the light produced by it to the solar 





spectrum. 

The new filament is composed chiefly of silicon, 
which is reduced and deposited upon a very thin car- 
bon coil similar to that used in the ordinary incan- 
descent lamp. The completed filament is mounted on 
a base in an exhausted bulb like those ordinarily 
used. 

The Helion filament is remarkable in several re 
spects. Foremost among these is the white quality 
of the light, which is obtained at a comparatively low 
temperature and with a consumption of electrical en- 
ergy of but one watt per candle power produced. The 
new filament, while non-metallic, produces the unit 
of light with the unit of electrical energy at a much 
lower temperature than do some of the more recent 
metallic filaments when giving like results. The con- 
sumption curve in watts per candle is practically a 
straight line from 1,575 deg. C. (3% watts per candle) 
up to 1,730 deg. C. (1% watts per candle). From this 
point on the curve gradually flattens until, at 1,800 
deg. it is a horizontal line corresponding to a consump- 
tion of but one watt per candle power. Each filament 
has a point of maximum candle power, and increasing 
the current beyond that normally used at this point 
does not increase the candle-power. Filaments have 
withstood 100 per cent overload of current beyond 
the point of maximum brilliancy without rupture. The 
amount of overload one of the new filaments will 
stand was forcibly demonstrated by mounting one of 
them in a bulb on two pieces of copper wire several 
times greater in cross-section than the filament. The 
filament withstood without damage a current that 
fused the wire. Comparison between the luminosity 
of a Helion filament lamp and that of an ordinary 
incandescent shows that the former produces three 
and one-half times more light with the expenditure of 
considerably less energy at the point of greatest 
ijuminosity, which corresponds to the same wave 
length for each. The high efficiency of the Helion fila- 
ment is thought to be due largely to selective radia- 
tion, for although an increase in temperature above 
1,720 deg. increases the intensity of the light, it does 
not make much change in its color, as is the case with 
the usual carbon filament lamp. 

The life of the new filament appears, from the few 
tests which have thus far been made, to be compara 
tively long. The extremes of eighc lamps tested were 
485 and 1,270 hours. The short-lived lamp showed @ 
decrease in candle power of 15 per cent, whil ihe 
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jong-lived one fell off only 3 per cent. One lamp that 
purned 735 hours showed a gradual increase in candle 
power of 2 per cent. The long-lived lamp mentioned 
showed an increase in candle power for the first 400 
pours, followed by a gradual and slight falling off in 
candle power for the balance of its life. Starting with 
37 candle power and 37 watts, after 200 hours this 
lamp began to show an increase in candle power with- 
out, however, any increase in current. At the end of 
400 hours the candle power had run up to 40. During 
the next 100 hours it fell again to 37, and then declined 
gradually to 35% at the end of 1,230 hours, while the 
consumption was diminished about half a watt. As 
these lamps that were given a life test were rather 
crudely made in the laboratory, and as they had been 
submitted to tests of various kinds before undergoing 
it, this probably accounts for the non-uniformity of 
the results obtained. The break in the filament oc- 
curred at the same place in each lamp, i. e., near the 
cement terminals, and it was due, the inventors be- 
lieve, to a cause which can be corrected when the lamp 
is made commercially. Filaments of 30 candle power 
have been made for voltages of from 100 to 115 and 
of about the same length as the carbon filament of the 
ordinary lamp. 

From the foregoing description of the Helion fila- 
ment and the tests which have been made with it, one 
can see that it is apparently a very marked improve- 
ment over the filament now generally used, giving as 
it does approximately twice as much light with half 
the current consumption, and furnishing a much 
whiter light at that. The fact that it can be used in 
the ordinary vacuum lamp bulb is a point in its favor, 
as it can thus be readily employed wherever the ordi- 
nary incandescent lamp is at present in service. 
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THE JAMAICAN EARTHQUAKE, 

From the meager details available at the time of 
this writing, it would appear that the recent earth- 
quake which destroyed Kingston, Jamaica, was hardly 
less destructive in severity and extent than that which 
resulted in the destruction of San Francisco, or the 
subsequent one which effected such terrible devasta- 
tion at Valparaiso. The past twelvemonth has been 
signalized by a series of natural phenomena which 
have been seldom equaled in any similar period within 
the history of mankind. Beginning with the terrible 
volcanic outburst of Vesuvius, various points of the 
earth's surface have been convulsed by volcanic out- 
bursts or earth tremors, which have had the most dis- 
astrous effect, and have resulted in great loss of life 
and vast destruction of property. These various cata- 
clysms have not occurred, furthermore, in a single so- 
called volcanic or earthquake belt. They have taken 
place in the most widely-separated localities, and our 
seismologists have not been able to ascribe their origin 
satisfactorily to a common cause. Whether or not it 
is merely coincidence that these happenings should all 
have taken place within a twelvemonth, or whether 
there is some great underlying action with which we 
are unfamiliar, and which has given rise to them, is 
still unexplained. 

From the information at hand, it seems that the 
earthquake which destroyed Kingston consisted of a 
great number of shocks, with a shock of maximum 
intensity near the beginning of the series of tremors. 
The light architecture prevalent in the southern city 
was poorly adapted to resist a convuision of this char- 
acter, and even more substantially-built edifices col- 
lapsed under the exceptional severity of the earth- 
quake. The usual accompaniment of tidal wave and 
Stygian darkness due to dust was present in this case 
too, and added to the general horror of the situation. 
It has been estimated that hundreds of lives were lost 
and that the damage to property will be found to 
reach many millions of dollars. The bottom of the 
harbor has sunk many feet, and there is danger, ap- 
parently, that the entire city—or rather what is left 
of it—may gradually sink tnto the sea. 

While we are reluctant to ascribe a common origin 
to all these recent seismological phenomena, there may 
be some cause beyond our knowledge which has com- 
pelled vast internal changes in the structure of the 
earth, resulting in these alteratfons and readjustments 
upon the surface thereof. For instance, such cause 
might be found in the recent sunspot maximum. It 
must be remembered that a slip of a few inches only 
in rock strata which are poorly balanced or under 
heavy strain is sufficient to cause an earthquake 
of the greatest extent and intensity. 

Prof. John Milne, the great English seismic author- 
ity, has advanced a theory to account for recent 
disturbances of this character manifested here and 
abroad in various parts of the world, which has 
been held tenable by Sir Norman Lockyer and Prof. 
Archenbold. Prof. Milne declares that the disturbances 
are due not to a merely normal readjustment of the 
earth’s strata or to the shifting of the surface to 
meet a gradual contraction in the size of the globe, 
but are caused by displacement of the globe itself 
— its true axis and are really due to the jar inci- 
“ent to the subsequent swing back of the earth upon 
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that true axis. It is conceivable that such a return 
movement to the axis as well as the original distortion 
would cause a tremendous strain upon the crust, and 
could easily account for the most terrific seismic con- 
vulsions imaginable. Sir Norman Lockyer declares 
further that the deviation from the true axis, a fact 
which, by the way, can be scientifically proven, is due 
to the great sunspots which recently sent more energy 
to the earth than at any other time during the thirty- 
five years sunspot period, and which, through the great 
differences in the corresponding temperatures, caused 
the formation of vast ice-masses at one or the other 
of the poles, of such weight that the distortion takes 
place, to be subsequently remedied by other variations. 

As has been stated before in these columns, the con- 
sideration of a terrible calamity of this character 
immediately calls to the mind of the New Yorker the 
thought of what would happen should a similar dis: 
turbance occur in this region. From the experience 
to be gathered in the San Francisco earthquake and 
from what has been learned on other occasions, it 
would seem that many of New York’s great modern 
buildings would stand a fair chance of immunity un- 
less the convulsion were one of extraordinary violence, 
for not-only is the great majority of the later struc- 
tures of the riveted steel-frame type, but the under- 
lying formation, particularly of the island of Manhat- 
tan, offers a solfd rock foundation of the most sub- 
stantial nature. Little apprehension need be felt, how- 
ever, for it is generally conceded by authorities on the 
subject that the city is not in any one of the various 
earthquake belts and that this vicinity is part of an 
area which, considered geologically, is past the forma- 
tive period by many thousands of years. 

——$___<——9>+- 0-9 
METHOD FOR ELECTRO-DEPOSITION AND SEPARATION. 
BY EDWARD C, BROADWELL. 

There is an intermediate method between deposition 
from aqueous solutions and the high-temperature, 
chiefly endothermic, reactions rendered possible by the 
joulage of an arc or resistance electrical furnace. 

A double borate or phosphate of barium or lithium 
and any metai the electro-positive nature of which does 
not exceed that of manganese furnishes a molten bath, 
from which the metal is easily deposited in pure car- 
bon-free condition. Borates, phosphates, or silicates 
of the volatile alkaline metals, although giving good 
solvent baths, are useless if a perfectly smooth coating 
of the chem-energetic heavy earth metals is desired, as 
the greater part of the alkaline metal volatilizes, leav- 
ing the coating pitted. 

While Mn, Cr, Mo, Ti, W, etc., produced by thermic 
reactions due to Winkler and perfected by Goldschmidt, 
can be had over 99 per cent purity, these metals are 
in infusible lumps, and only suitable for alloying. 

In an endeavor to get metallic chromium in particu- 
lar, as well as Mn, Mo, Ur, W, etc., in soft, pliable sheet 
form for tests as to their suitability (when shredded) 
for use as incandescent lamp filaments, I found, as 
claimed in several eléctro-chemical books and journals, 
that at even high E. M. F.’s these metals could be de- 
posited only as pulverulent coats if at all; moreover, in 
either the are or resistance furnaces, their carbides, 
which lack the qualification of infusibility at incan- 
descent lamp temperatures, are always obtained, and 
for the purpose found useless. 

In my initial experiments the ordinary blowpipe Pt 
wire loop was atilized as the retaining vessel and 
anode; the wire, being somewhat stouter than usually 
employed, was pushed through a clay pipestem, leaving 
enough of stem to seal in the glass rod as a handle, and 
around this pipestem, and curved so.as to dip con- 
centrically into the bead retained by the loop, was 
coiled a finer platinum wire, to act as the cathode, its 
tip being withdrawn from the bead and cut off and re- 
immersed in the bead as the work progressed. 

My bead or electrolyte bath consisted of potassic 
fluoride, when the metals having a so-called higher so- 
lution pressure than manganese were to be deposited 
from the ore dissolved by the fused fluoride, and the 
borax or microsmic salt bead was found best for metals 
belonging to the iron, zinc, and heavy-metal groups. 
The oxide or roasted ore is picked up by the bead in 
the usual manner, and when the solution is complete 
and the bead clear, the fine curved Pt wire, previously 
connected to the negative pole of the generator, is 
then immersed and electrolysis begun. As practice, it 
is interesting to decolorize a blue cobalt bead, and if 
a milliamperemeter is handy, to estimate the amount 
of metal deposited. When two or more metals are in 
the bead or fusion, the metals, owing to non-interfer- 
ence of hydrogen, can be sharply separated by watch- 
ing the inverse E. M. F. shown by the voltmeter when 
the external source of energy is cut out. In a potassic 
fluoride bead the complete and decisive separation of 
didymium into its nine more or less elements ought to 
be easily possible for the electro-chemist who is also 
master of the spectroscope;in fact, the separation into 
praseo and neo metal is within reach of the chemist 
who is not a physicist, as it is a matter of withdrawal 
of the old and substitution of a new cathode or wire 
tip the instant the potential difference across the bead 
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or fusion suddenly jumps to a higher point, while the 
temperature is not varied, 

With larger quantities of oxide under test, a plati 
num crucible is needful; and when a carbon rod is 
concentrically immersed, without touching the inside of 
same, into a bath of fluoride, borate, or phosphate as 
above mentioned, but made basic by a slighi excess of 
baric or lithic carbonate, the metal will be deposited 
as a smooth bright coating upon the inside of the cru 
cible when the carbon rod is put in electrical contact 
with the crucible by a stout wire, i. @., we have here 
primary. pyro-electrolysis, I think for the first time 
intentionally, although Castner undoubtedly got this 
effect with his iron carbide particles in his wonderfw! 
improvement in sodium manufacture. 

The dissolving or rather oxidizing carbon rod in the 
above case furnishes the BE. M. F. and hence the elec 
tric energy. With chromic borate made basic with 
lithic carbonate, as high as 0.07 volt is shown by the 
carbon, even over and above the back or inverse KE. M. F 
due to the tendency of the deposit to redisselve in the 
bath. When an external source of energy is used, and 
a platinum plate taken for the anode in a borate or 
phosphate bath containing an excess of B,O, or P.O,, 
should the P. D, across the crucible attain 20 votts or 
more, there is deposited with the metal the elementy 
boron or phosphorus, thus giving the phosphids or 
borides and a loss of the crucible. 

It is just possible chromium gun tubes and zgas-engine 
cylinders are only a matter of the near future, and 
these articles cited as examples could only be manu 
factured by pyro-electric deposition, since a temper 
ature of 5,400 deg. F. is required to fuse carbon 
less chromium, and an are cannot be used or the metal 
will contain carbon, which even in smali amounts great 
ly lowers the desired high fusion point, which aliows of 
great resistance to erosion by intensely heated gases 

I have coated smooth tinplate sheet steel! with a 
tough and beautifully uniform coat of pure chromium, 
which can be easily gotten from the steel by solution of 
the latter in alkaline bisulphites containing an excess 
of SO,, and have hardened this stripped sheeting to 
chromic carbide by cementation for a couple of hours 
in hide charcoal, and find a material able to wear away 
carborundum as easily as a glass-hard file would a sal 
mon brick. 

For those who fractionate the photogenic oxides by 
the present tedious aqueous chemical methods, I am 
sure the above opens a new and valuable path, though 
it is evident metallurgy upon the large scale could 
hardly benefit by the above analytic methods, 

— —_ +o +o 
THE BITE OF A GILA MONSTER. 

In a recent issue of the Screntiric AMERICAN an 
article appeared written by D. Allen Willey deserib- 
ing and illustrating the Gila monster. The statement 
was made in the article that scientists had questioned 
whether its bite was fatally poisonous, as has been sup- 
posed. Mr. W. C. Barnes, of Las Vegas, N. M., claims 
to know of two cases, in one of which death resulted. 
Mr. Barnes writes as follows: 

“The first man was in Tombstone, Ariz. The Gila 
was tied by the leg fn a saloon as a curio, and a 
drunken gambler named Brown was teasing |i He 
carelessly stuck his first two fingers into its month, 
which immediately closed down on them, and conld 
not be released until the reptile’s head was cut off and 
the jaws cut apart. Brown suffered horrible agony 
for almost two days, and in spite of all efforts he 
died. 

“The second case was in the fall of 1889. Walter 
Vail started from the ‘Empire’ ranch, near Benson, 
Ariz., to ride into town on horseback, some fifteen 
miles. A short distance from the ranch a monster 
was sluggishly dragging its way across jhe road 
Thinking to take it in for a friend, he got down and 
killed it—or at least he thought he killed it. To carry 
it easily, he tied it on his saddle behind him, using 
his saddle strings for the purpose. As he loped along 
he thought to assure himself it hadn’t dropped off by 
reaching around behind him with his right hand and 
feeling for the monster. 

“It was there, and not nearly as dead as he thought. 
His first finger went into the reptile’s mouth clear to 
the knuckle, and instantly those jaws with the long, 
sharp, dagger-like teeth closed on Vail’s finger. With 
his left hand he managed to get his ‘nife out and 
cut the saddle strings, and then had to dissert the 
head and jaws to get his finger from their grip. 

“Vail then spurred his horse into Benson and found 
an engine in the yards. A hasty exchange of tele 
grams with the division superintendent and Tucson 
took place and in a few moments he was on the en 
gine and racing over the road for Tucson, where an 
eminent surgeon resided at that time. Vail iay ot 
death’s door for two months and that finger to-day 
is useless and shriveled up from the effect of the bite.” 

— +o 

At a mild red heat, good steel can be drawn out un- 
der the hammer to a fine point; at a bright red heat 
it vill crumble under the hammer, and at a white heat 
it will fall to pieces. 





ik CORTLANDT STREET TUNNELS AND TERMINAL 
BUILDING, NEW YORK 
probable that not many of the citizens of New 


York appreciate the magnitude of the system of tun 


weneath the Hudson Rive ind under the street 

f Manbattan and Jersey City which the corporation 
known as the Huds Companie is at presel en 
ed in pushing through to an early completion it 
well known that four separate tube tunnels are being 

ii through the silt below he Hudson River, but it 
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connection with the main tracks of the Pennsylvania, 
over which the cars will be run to Newark 

It will thus be seen that the Hudson Companies’ 
tunnels have been laid out with the express purpose 
of placing the steam railroads Which have their ter 
minals in Jersey City in direct communication with 
the city of New York. Whichever of the Jersey Cfty 
terminais a passenger may arrive at, by taking an 
elevator from within the station itself, he can descend 


to the platforms of the tunnel system, where he can 




















January 26, 1907. 


finishing is well in hand. By reference to the ae 
companying map, it will be seen that the station pro. 
vides for four, and in some places five, parallel tracks 
and the necessary platforms. 
from Newark, or 
terminal 
Street, 


Passengers coming in 
Lackawanna and Erie 
either continue to Cortlandt 
Manhattan, or by taking the elevators which 
run from the tunnel station up to the concourse of 
Railroad station above, they can 
take a train to points on the Pennsylvania system, or 


from the 
stations, can 


the Pennsylvania 
take one of the surface trolley cars. Similarly, pas- 
sengers arriving by way of the Hudson tunnel from 
Cortlandt Street can either take the elevators to the 
with local or long-distance 
steam trains, or they can continue through the Wash- 
ington Street tunnel to the other Jersey City terminal] 


station above, to connect 


they can continue their journey without 
change of car to Newark, the first three-quarters of 
a mile of the trip to that city being made in the tun- 
nel, and the rest of it over the Pennsylvania Railroad 


stations, or 


steam tracks 
The present state of the work is shown on the ac- 
companying map by heavy black lines; and it will be 
seen that not 
several blocks on Washington Street, and under the 
Pennsylvania Railroad station, but the tunnels have 
also been driy- 


only is the excavation completed for 











eo well understood that these tunnels are con take a train which will land him either at a terminal 

ne ad. both in 
j ey ( ind 
in M nhat 
tar tt the 
i in 

ten oWwa 
surfa and 
ele a ed 
by mean ol 
exte ion oT 
ne J ver 
tunnels, which 
wi parallel 
the tind yn 
River « both 
le ; rhe 
ortherly 

j that 
have been com 
pleted extend 
ier the Hud 
on irom Fif 
ieent! Sireet, 
ree { ty to 

ton Street Electric Locomotive Hauling Excavated 


New Yor! Material in Hudson Companies’ Tunnel 
Station, 85 Feet Below Present 
Pennsylvania Railroad Station. 


whence the 
ontinue under 
Morton Street 


Greenwich Street ind Christopher Street and up 


Avenue to a large terminal station at 33d Street 


This branch will also have stations at 9th, 14th, 18th 
23d. and 28th Streets At 9th Street and Sixth Ave 
nue, a branch tunnel wil! be extended eastward under 
Sth Street to a connection with the Rapid Transit Sub 
Astor Place 


Srreer Tr 


way below 


Tre CorTLanpt ‘NELS.—The southerly 


pair of tunnel known as the Cortlandt Street tun 
nels re being built below the Hudson River from an 
underground station excavated beneath the present 
Pennsyivania Railroad Company's terminal station in 


Jersey City, to a large terminal station and building 


which ie being constructed on a large block of ground 
in Menhattan bounded by Fulton Street on the north 
Cortlandt Street on the south, and Church Street on 


From the center of the Cortlandt Street 


the enst 
terminal station, a subway will give access for pas 
enge! below Dey Street to the present Fulton Street 


station. of the Rapid Transit Subway 


The forton Street and Cortlandt Street tunnels 
will be connected on the Jersey side by twin tunnels, 
which will extend parallel with the Hudson River 
ind below Washington Street from the Pennsylvania 
to tl Lackawanna stations Furthermore, there wfll 


be an extension of the Cortlandt Street tunnel in a 


westerly direction for about three-quarters of a mile, 
below the main line tracks of the Pennsylvania Rail 


From this tunnel the tracks will emerge to a 





en for about 
| 3,500 feet un- 
derneath the 
Hudson’ River 
toward the 
Manhat- 
tan shore. 
Special note 
should be made 
of the very 
rapid progress 
made with 
these two tun- 
nels. They are 
being forced 
through the 
mud by simple 
displace- 








Cut and Cover Work on the Section of Tunnel Connecting the Jersey City 
Terminal Stations. 


station in the heart of the downtown business district 
of Manhattan, or at one of several stations in the 
heart of the shopping district, while if he wishes to 
make connections with the New York Subway, he can 
do so at either the Fulton Street or Astor Place ter- 
minals 

Jersey Crry Deep Levet Station.—It is seldom that 
an important engineering work of this magnitude is 
carried out as quietly as has been the work of ex- 
cavating these tunnels and stations; indeed, there is 
one part of the work, the announcement of whose com- 
pletion will come as a great surprise to the New York 
public We refer to the construction of a large sub- 
terranean station, 85 feet below the present terminal 
station of the Pennsylvania Railroad in Jersey City. 
So quietly has this work been done, that although the 
company has cut out of the solid rock a station 150 
feet in width, and with its approaches nearly a thou 
sand feet in length, not a word as to the progress of 
this excavation has leaked out. The excavation is 
practically completed, and the task of concreting and 


ment; that is 
to say, the mud 
is being crowd- 
ed aside in- 
stead of being taken in through the vertical doors in 
the front of the shield, which was the method pur- 
sued in the earlier work on the Hudson River tunnels. 
In July of last year, the north tunnel was advanced 
and the massive rings put in and bolted up, for a 
distance of 962 feet, and the south tunnel for a dis- 
tance of 678 feet, making a total of 1,640 feet of tube 
tunnel built in a single month. The greatest record 
for one day was made on August 13, when one of the 
tunnels was advanced 72 feet in 24 hours. 

CorTLANDT STREET TERMINAL BuILpINc.—The termi- 
nal at Cortlandt Street will be by far the largest 
office building in the world. It will contain twenty- 
two floors and four thousand offices. The site upon 
which it is being built extends for 400 feet on Church 
Street and 180 feet on Fulton and Cortlandt Streets. 
In order to find suitable foundations, it was necessary 
to go everywhere down to rock; and since the lower 
floors below ground level are also below water level, 
it was decided to inclose the whole of the area with 
a huge monolithic foundation wall of concrete 78 feet 


























A Shield in Hudson Com 


nies’ Tunnel Excavation, Showing the Hydraulic Ram by Which It is 








Advenced and the Doors in Front Face by Which Excavated Material is Taken into Tunnel for Removal. 
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Shield at Work in the New York and Jersey Souch Tunnel 


Approach. : 
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in height and 8 feet in maxi- 
mum thickness. The sinking 
of this foundation was a task 
of great magnitude, and it has 
been accomplished by means 
of rectangular caissons 8 feet 
in width by about 15 feet in 
length, which are sunk end to 
end, and entirely around the 


outside line of the building, 
down to bedrock In order to 
key or dowel the adjoining 


blocks together, half-round 
forms are placed against the 


end walls of the caissons dur- 





ing the ramming of the con- 
crete. These are subsequently 
withdrawn, the abutting sec- 
tions of the caisson wall cut 
out, and the vertical circular hole thus formed is 
filled up with concrete tightly rammed in place. This 
not only keys the abutting sections of the walls to- 
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hours, it is proposed to operate eight-car trains on a 
headway of one and one-half minutes between trains; 
and as the passage under the river will probably aver- 
age only three or four minutes, a resident of Jersey 
City should be able to reach the shopping district or 





gether, but seryes also to seal them against the inflow 
of water. That portion of the building contained with- 
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Station of the Hudson Companies Tunnels. It Forms Practically an 
Unbroken Rectangular Box 8 Feet Thick, 75 Feet Deep, 180 
Feet Wide and 420 Feet Long. The End Walls Will he 
Pierced to Admit the Five Tunnel Tracks. 


in this wall, and lying below street level, will have 
three floors, the first below the street being the con- 
course floor, the second the station floor for the tunnel 
trains, and the lowest containing the power plant. 
Above the street level the building will be carried up 
as two separate structures, one on each side of Dey 
Street, built in the style of the Italian Renaissance. 
Up to the fourth story the building wili be finished in 
polished granite and Indiana limestone; above that it 
will be of brick and terra cotta. An idea of the size 
of the building may be obtained by comparing it with 
the Broad Exchange building, at present the largest 
office building in Manhattan, which contains seven 
million cubic feet of space. It would take nearly three 
Broad Exchange buildings to fill the space occupied 
by the Cortlandt Street Terminal building, and in the 
four thousand offices will be accommodation for at 
least twenty-five thousand persons. This great popula- 
tion will be handled by thirty-nine elevators, which 
between them will probably handle some thirty to 
forty thousand people daily. 

THe TeRMINAL StatTion.—The trains arriving from 
New Jersey will enter the station on five parallel 
tracks, which will extend entirely across the length 
of the building, and will be served by six platforms. 
There will be absolutely no switching. The trains, which 
will consist during the rush hours of eight cars each, 
the cars being provided with both center and end doors 
for rapid loading and unload- 
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over for the use of the Hudson 
Companies, who anticipate such 
an increase in traffic that they 
will need all the tracks in both 
the tunnel and surface stations 
to accommodate the trains. 
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A Sparkiet Lnfiator, 

A handy device which shouid 
possess many attractive fea 
tures to automobilists bas r: 
cently been introduced to the 
English market by the inven 
tors of the Parsons non-skid de- 
vice for wheels. It is called a 
sparklet inflator, and consists 


One of the Caisson Forms Used in Building and Sinking the Huge Concrete Wall, 8 Feet of a small cylinder charged 
Thick and 75 Feet Deep, Inclosing the Foundations of the Cortlandt Street Terminal Station. 


with CO, gas, such as is used 
for the aeration of 
waters. It has been found that this gas exercises no 
deleterious effect upon the rubber used for the manu- 
facture of the inner tube, and owing to the faci that 
exygen is absent, it is Stated to be more suitable for 
inflation than air. The cylinder is fitted with a gage, 


mineral 
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Plan and Section, Showing the Large Tunnel Station, 85 Feet Below the Pennsylvania Station, Jersey 
City, and Its Connection, by Tunnels Below the Hudson, with the Cortiandt Street Terminal, 


New York. The Heavy Black Lines Show, 


downtown district in from six to ten minutes after 
leaving the Jersey side. 

In conclusion, we may mention that as soon as the 
new Pennsylvania Railroad station at 33d Street has 
been completed, the big terminal station in Jersey 
City will be abandoned for steam trains and turned 


in the Plan, the Extent of the Completed Work. 


valve, and short length of rubber tubing for connect 
ing it with the valve of the tire. All that is necessary 
is to attach the connecting pipe to the inner-tube valve 
piece, and open the valve controlling the passage of the 
gas from the cylinder, the gas issuing in a steady 
stream at a uniform pressyre, as may be ébserved by 

reading the gage. Directly the 





ing, will discharge their pas- 
Sengers upon the platform on 
One side, and receive their pas- 
Sengers from the platform ou 
the opposite side—an arrange- 
ment which entirely separates 
incoming and outgoing passen- 
Zers, both on the platforms 
and on the cars, and conduces 
to great rapidity of handling. 

Passengers will enter the 
building upon the street floor 
and pass to the concourse on 
the floor below by stairways, 
inclined planes, and elevators. 
Here will be the waiting rooms, 
telegraph and telephone rooms, 
restaurants, and other conven- 
iences of a large railway sta- 
tion. Access will be had from 
the concourse to the station 
floor by stairways and eleva- 
tors. The cars, which will be 
built of steel, will be large 
enough to accommodate fifty 
persons. During the rush 
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Building the Roof of the Hudson Street Station. 
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tire is fully inflated, the gas 
supply is cut off by closing the 
valve, and the tube replaced 
One great advantage in hand 
ling cylinders charged wiih 
this gas is that no danger is 
incurred. In the remote event 
of a cylinder breaking ne ex 
plosion would result, but the 
liquid gas would rapidly evap 
orate in the form of a mist. 
Each cylinder, 
about 16 inches in length by 
2 inches in diameter, contains 
when fully charged sufficient 
gas for the full inflation of 

tire 34.3 by 3.55 inches ten 
times, and the empty cylin- 
ders can be easily and cheaply 
recharged As a labor-saving 
device these cylinders pessens 
many advantages. A tire can 
not only be inflated expedi 
tiously, but without that phy 
sical effort required i: 
plishing the operation with a 


though only 





wcom- 
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op, which in the case of a large tire which has 

be inflated to @ pressure of 90 pounds or more is an 
exhausting and tedious task. The convenience of these 
is inflatore was strikingly demonstrated on the occa- 
sion of the last Herkomer trophy trials, when the com 
equipped with this de 
time which their 


by the 


peting Daimler cars were all 


vice, and the labor and 


effected 


saving in 


utilization was appreciated respective 
competitors 
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The Seventh National Automobile Show, 


time, the Licensed Asso- 
held 


idea of the 


Last week, for the second 


ciation of Automobile Manufacturers its show in 
Madison 
of the 
this 


mary of 


Garden. Some features 
exhibited 


Automobile 


Square 
a forecast of 
A brief 


improvements notea is given herewith. 


given in 
Number 


new was 


cars 


snow in our sum 


Thirty-six different firms exhibited some 176 differ- 
ent gasoline pleasure cars. All but one of these 
firms showed a 4-cylinder car; six of them also ex 


hfbited a 6-cylinder car; one a car with an 8-cylinder, 


V-type motor; one a 3-cylinder, 2-cycle car, besides a 
gr fitted with a 4cylinder, 2-cycle engine as wel! 
three, doubie-opposed cylinder cars, and one a light car 


with a 2cylinder air-cooled V motor; while three ex 
one of these being of the 
very type. all of 
machines were fitted with engines having mechanically 
operated inlet valves in place of the old-style, suction- 
A majority of the engines 


from a high-tension 


hibited a single-cylinder car, 


light, air-cooled Practically these 


operated, automatic type. 
had jump--epark ignition 
magneto or from the usual 
A amail percentage was equipped with make-and-break 
ignition. supplied with current from a low-tensfon mag 
neto, and several were fitted with both systems. The 
use of mechanical lubricators appeared to be well-nigh 


either 


accumulators and coils. 


universal Imported ball bearings are employed lav 
ishly on most of the large, high-priced cars; but roller 
hearings also find favor with many of the makers, one 
of whom cal!s attention to the fact that from the mo 


tor te the rear wheels the power is transmitted solely 


on and by rollers. The special form of roller bevel 
drive which makes this statement possible, will be 
found illustrated in our Automobile Number. The 
sliding gear transmission is almost universally used, 


also, the only being some of the single, 
double-opposed, and 8-cylinder cars (which were fitted 
and the light 


which 


exceptions 
with a 2-speed 
eylinder and two-cylinder V-motor cars, 
friction-disk device. A large 4-cylinder limousine with 
a dynamo and electric with the crank- 
sheft magnetic clutch, 
contained the only 
For 
has to revert to the 
month in the Grand Central 
of these transmission gears will be found described Jn 
ovr Automobile Number 

Other mechanical features noted on the new models, 
such as the driving of fans and lubricators positively 
we have already commented upon. On one 
high-erade car that stfll uses a belt-driven fan, 
round leather belts are used in place of the single flat 
of the other manufacturers. 
apparatus—a 


planetary gear), one- 


had a 


motor in line 
so as to form a 


novelty in the 


and arranged 


real way of trans- 
mechanical 
Automobile Club show held last 


The most novel 


missions novel transmissions, one 


Palace. 


hy gears, 
two 
employed by some 
No automatic motor-starting 
the recent Paris Salon—was shown: but 
improvement that will come in time and that has been 
more quickly abroad on account of the of- 
Small cylinders of 
pressure of 1,000 


belt 
feature of 
this is an 
produced 
special prizes. 
acid gas—at a 
ibe. per aquare inch—are now to be had at a reason- 
able figure. These are.used for inflating tires and are 
fitted with a special reducing valve and gage by means 


fering of several 


compressed carbonic 


pressure up to 300 pounds can be had 
About twenty tires can be inflated per 
acetylene is also carried on 
A recent improved system of 


of which any 
and indicated 
cylinder. Compressed 
most of the large cars. 
compressing and absorbing this gas makes it possible 
to carry sufficient in a cylinder of medfum size to sup- 
ply one %-foot burner for 100 hours. Blectric head- 
lighte and searchlights fed by current from a dynamo 
run by the engine are still one of the developments 
of the future. One firm which builds a small dynamo 
for keeping the ignition cells constantly charged has 
worked out this idea on a smail scale, and doubtless 
In another year we shall see its commercial application. 
A brilliant, never-failing light at night should always 
be instantly available when the car will run. 

The display of electric vehicles this year was large 
being no less than 29 pleasure 
vehicles of this exhibited in the concert hall. 
No tlese than 17 of runabouts, having a 
radius of from 50 to 75 miles on a charge, and capable 
of speeds up to 20 and even 30 mfles an hour. The most 
on the lines of the 


and tnteresting, thers 
type 


these were 


distinctive of these was modeled 
popular 4-cylinder gasoline runabout with rumble seat, 
the battery of 32 cells being placed forward under the 
Fitted with a 3\,-horse-power motor hung for- 
rear axle, and driving it through bevel 


said to be capable of traveling at a 


honnet 
ward cf the 
gears, this car is 


speed of 3) miles an hour for 1% hours, or of making 
from 75 to 80 miles at a speed of 15 miles an hour 
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it is fitted with six speeds forward and three speeds 
backward. 

Another novelty fn 
pressed steel frames and double internal and external 
expanding brakes on the rear wheels, in addition to an 
A well-known manufacturer showed 
machines with interchangeable bodies. By removing 
six bolts the Stanhope body can be readily taken off 
and replaced by a closed coupé body for winter use. 
Still another variation of this idea makes it possible 
to transform an open rig into a closed coupé by setting 
the closed body upon the open one. Chain and gear 
about equally distributed among 

Where the former is used, it is 


electric machines is the use of 


electric brake 


drive appear to be 
the electric vehicles. 
sometimes of the single and sometimes of the double 
side-chain type. The reduction from 
the motor to the countershaft is obtained generally by 
chain. 


necessary speed 
form of wide, silent 

Besides the runabouts and other light 
chines, a considerable number of heavy, closed vehicles 
were shown. These, as a rule, are fitted with about 
forty cells of storage battery, thus making them capa- 
ble of being readily recharged from the usual lighting 
Some makers, however, still cling to a reduced 


a special 


electric ma- 


circuits 
number of cells, though the general tendency seems to 
be to increase the number, even in the lighter rigs, to 
as many as twenty-four or thirty. The pasted form of 
storage battery is used almost entirely in the pleasure 
vehicles. The grids are made heavier in one type of 
these cells, thereby giving them a longer life although 
slightly increasing the weight. The Edison battery 
was not on exhibition in the present show, nor was it 
seen in any of the electric vehicles. 

So numerous were the exhibitors of parts and acces- 
sories, that every nook and cranny of the Garden, from 
to the third tier boxes, was filled with 
small exhibits. Some of the most noteworthy of these 
were the displays of different steel makers, who are 
producing special grades of steel for automobile use. 
One company exhibited a crankshaft forged from a 
solid billet by bending and without taking any cuts 
out of the steel. In this way the grain of the steel is 
preserved, and a much stronger crankshaft is produced. 
4 test of a small steel rod about a foot long and half 
an inch in diameter, by weighting the rod at each end 
with 150 pounds, thus springing it out of line at the 
center 7-16 of an inch, and then revolving it rapidly 
with an electric motor, was most interesting. The to- 
tal number of revolutions was recorded by speed count- 
ers, and these were found to run up to nearly a million 
Another firm exhibited 


the basement 


before the steel would break. 
a four-speed transmission, having double bevel gears 
for direct drive on two of the speeds, and which was 
The 
gears were in a remarkable state of preservation con- 
sidering the distance they had driven the machine. 
A number of quickly detachable rims of ingenious 


said to have run 36,000 miles in a 4-cylinder car. 


design and a self-healing inner tube formed the chief 
novelties in the tire line. One of the best quickly-de- 
tachable rims consisted of a ring with a groove into 
which a locking ring expanded as soon as the 
tire-retaining ring was slipped into place. No tools 
whatever were required to operate this device. The 
self-healing tube had a central layer of silk waste and 
some gummy substance, which immediately closed up 
the hole if the tire was punctured. A considerable num- 
and protective bands were 


was 


ber of non-skidding tires 
also shown. 

About a dozen different types of speedometers were 
on exhibition. Most of these were devised to operate 
by centrifugal force, and all of them required a“ flex- 
ible shaft from the wheel to the instrument when an 
odometer was combined with the speedometer. A new 
form of electric speedometer consisting of a voltmeter 
placed on the dash, and operated by current from a 
small magneto placed at the wheel, was the only one 
which did not require a flexible shaft, although it will 
be recalled there are several makes of air instrument 
in which merely flexible tubing is necessary if the 
speedometer is used alone. A new form of imported 
instrument, besides the usual speedometer and total 
and trip odometer, had a clock combined in the same 
casing. 

A compressed-air brake applicable to any automo- 
bile was another novelty in the accessory line, while 
the use of compressed air for this purpose, and also for 
operating the clutch, was shown applied in a very 
thorough manner in a 60-horse-power touring car of a 
well-known make. This machine is a distinctively 
American production, and has incorporated in it ideas 
which will no doubt be copied by some of the foreign 
makers. 

The exhibit of commercial vehicles in the basement 
was not a particularly large one, its most striking fea- 
ture being the use of the electric truck. Machines of 
this type have been adapted to a large number of pur- 
poses, and have been found to give a considerable de 
gree of satisfaction for city work. When ft comes to 
hauling large loads for long distances, gasoline trucks 
The combination gasoline- 
Such 


must necessarfly be used. 
electric truck has not yet made its appearance. 
a vehicle would seem to offer many advantages 
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Selence Notes, 


At a recent meeting of the French Academy of Sci- 
ences, Prof. Delage read an account of a series of ex- 
periments made by M. Marage on the sense of hear- 
ing in fishes. Many difficulties were encountered in 
performing accurate experiments. If 4&4 fish be 
placed in a tank, the sound being reflected from all 
the walls, the animal having no clew as to the origin 
of the sound vibrations, will make no attempt at flee- 
ing. If, however, the fishes are experimented on in 
the state of liberty, these investigations will be found 
still more difficult. At all events, fishermen do believe 
in the sense of hearing of fishes. Marage used an 
India-rubber funnel to transmit the sound to the 
water, this funnel being tuned to the number of vibra- 
tions of the sound in question. The vowels a, e, i, 0, 
u, were produced within a range of four octaves, and 
with the energy generally used with deaf-mutes. The 
experiments were made on fishes, both at liberty and 
in captivity. In the latter case, a diver was able to 
perceive and to analyze the sound vibrations in the 
water to distances up to 100 feet. Although these vyi- 
brations failed to show any effect on the fishes, M. 
Marage thinks it quite possible that the animals may 
hear the noises produced by fishermen. It should, 
however, be remembered that this rudimentary sense 
of hearing is compensated by highly-developed senses 
of touch and vision. 


The fact that a luminous emanation of variable 
shape will appear in the dark at such points on the 
surface of the earth below which there are extensive 
ore deposits at a more or less considerable depth, was 
recorded in Germany as far back as 1747. Immediate- 
ly before or during a thunderstorm these phenomena 
are said to be especially striking. Similar observa- 
tions have more recently been made in North America 
in the neighborhood of ore deposits, Though much 
should be ascribed to superstition and to errors of 
observation, the fact nevertheless has been confirmed 
by recent investigation. The electric emanation given 
off from the surface of the earth (see Prometheus, No. 


891) has in fact been repeatedly ascertained photo- 
graphically by Mr. K. Zenger. Plates coated with 
fluorescent substances were used. It may thus be 


taken for granted that the emanations in question 
occur with an especially high intensity at those points 
of the ground where good conductors of electricity are 
found in large amounts in the neighborhood of thr 
surface of the earth, in other words, above ore de 
posits, which are very good conductors of the electric 
current. Lignite and coal, especially when containing 
pyrites, are fairly good conductors. The difference in 
the intensity of radiation as compared with points free 
from any ore would seem to be recognized by means 
of photography, thus affording to geologists a rather 
simple means of locating ore and even coal deposits. 


now almost universally recognized as im- 
portant, but ridiculed a few years ago, is the corre- 
spondence schools. These schools betake themselves 
to the student wherever he may be and lay before him 
knowledge that he should possess. While it is true 
that much, if not most, of the information given him 
could be purchased at a price much less than he pays 
the correspondence school, still the student is not fa- 
miliar with technical literature and would not know 
what to buy. The correspondence schools make the 
selection and the student pays the bill. When all is 
said, however, about the superiority of the living 
teacher over the printed page, it still remains true that 
there are “many of us” and that it it impossible to open 
too many avenues for those who desire instruction. 
There should be no aristocracy of learning. Let each 
one get all he can in the way easiest for him and let no 
one fortunate enough to secure a high grade engineer- 
ing education begrudge the lone engine-man far re 
moved from books, schools, or persons of education, the 
little he may glean from his correspondence papers. 
William E. Curtis, the celebrated correspondent of the 
Chicago Record-Herald, never thought he was conduct- 
ing the greatest correspondence school in the world, 
nor did his vast number of readers ever realize that 
they were taking a corresponding course, until the ad- 
vent of the correspondence school. Yet the fundamental 
ideas in both lines of work are identical. The idea of 
the correspondence school is the one fact in educa 
tional annals of the past twenty years that stands out 
prominently because of its pure bigness.. Probably not 
less than two million people in the United States have 
taken one or more courses in some correspondence 
school. 


A force 


i 


There are many massaging devices which call for 
the use of the electrical current, so that their empley- 
ment is restricted to homes and establishments where 
the electricity is available. A new apparatus recently 
placed on the market is driven by a water motor at 
tached to the spigot. The head.of water secured from 
an ordinary water supply is entirely sufficient for this 
purpose, and the apparatus is a handy combination as 
well as an economical one, 
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The Gun Erosion Problem, 


To the Editor of the Scientiric AMERICAN: 

May an outsider ask a question about this gun ero- 
sion problem? 

Assuming that it takes less heat to soften some ne 
ingredient of the steel that it does the others, also 
that small particles of this softer substahce are ex- 
posed to the intense heat of the burning powder, 
would this condition of things offer a weak spot for 
heat and friction (one or both) to break down the sur- 
face of the bore? 

Or, is it possible that there is some chemical affinity 
between one or more of the ingredients of the steel 
and one or more of the ingredients of the powder, that 
in the presence of the intense heat decomposes the 
surface of the bore? 

The laws of chemistry and physics have come to be 
so well understood, surely this problem would be solved 
if put into the hands of men who understood these 
sciences. WitiiaM R, Lez, M.D. 

{It is believed that the erosion may be partly due to 
chemical action; although the greater part of the de- 
struction is generally thought to be due to the fusion 
and carrying away of the metal surface by the great 
heat of the swiftly-moving gases, the irregularity of 
the erosion being due both to the composition of the 
steel and the successive local action of the gases.— 
Eprror.] 
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The Origin of the Word “Scientific.” 


To the Editor of the ScrentiFic AMERICAN: 

Could you tell me the origin of the word “scientific,” 
which shines in the name of your very excellent peri- 
odicai? I have succeeded in tracing fit back to the 
middle of the thirteenth century, when the famous 
Robert Grosseteste, Bishop of Lincoln, uses the word 
scientificus in a passage that might serve for your 
motto. 

Robert of Lincoln used the term scientificus in or 
about 1246 in a letter to Henry III., King of England, 
The passage appears in the letters of Robert, well edit- 
ed by H. R. Luard, 1861, in the Rolls series, page 350. 

The King had asked why the rite of anointing was 
used at the public coronation of kings. The great 
bishop answered that he was no authority in secular 
state matters, but suggested that kings might be 
properly anointed at the coronation as members of 
the church are at the confirmation, when they receive 
episcopal benediction and the sevenfold spirit of wis- 
dom, understanding, counsel, might, knowledge, etc., 
as stated in Isaiah xi, 2. The Latin text calls it the 
“spiritus domini, sapientiae, intellectus, consilii, for- 
titudinis, scientiae, pietatis.” 

The great bishop offerg a brief interpretation, and 
says: “Ad praedicta autem praecellenter agenda dono 
consilii decoretur (sc. rex), quo artificialiter et scien- 
tifice ordo hujus mundi sensibilis edocetur;” or in 
English, “to do well what is required of him, the king 
needs the gift of counsel, which teaches the proper 
order of this world in the spirit of true art and 
science.” 

Assuming that Robert used a new word—for he 
answered a new question—he did not act without some 
precedent In saying artificialiter, he meant “filled 
with the spirit of the seven arts, grammar, rhetoric, 
logic, arithmetic, music, geometry, astronomy. He 
adds that a true king should be taught scientifice, 
which means in the spirit of science, or filled with the 
genius of science. Robert might well use the term, 
as he was justly called the first man of science in his 
day by Roger Bacon, himself a great man of science. 
The immediate precedent for scientifice was the com- 
mon use of similar terms in Scotus Erigena, whom 
Robert studied with care. Scotus Erigena, also a 
British author, has sapientificus, potentificus, multi- 
ficus, etc., where the termination ficus means replete 
with. The earlier pacificus does not mean making 
peace, but filled with peace. 

The early divines frequently call the Bible deificus, 
meaning filled with the divine spirit, not making God. 
In the classics magnificus means filled with great- 
hess. Scientificus, in Robert of Lincoln, means filled 
with the spirit of science. He wishes his king to have 
the genius and spirit of the arts and sciences, not the 
technicalities of the school or the professor. 

The medieval church often called for scientific men, 
meaning men amply trained in liberal learning. 

You have honored the name “American,” and your 
distinctive “Scientific’ has a beautiful history and 
Meaning. If Robert of Lincoln be the father of the 
term, no better could be desired; neither could a bet- 
ter age, for in 1246 England was happier, perhaps, 
than ever before or since; it was the age of cathedral 
building, of great learning inspired by Greek, the 
crusades, the rise of universities, the study of na- 
ture, and a galaxy of eminent men. The people were 
happy. Robert of Lincoln, Roger Bacon, Bracton, are 
studied to-day. 
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I congratulate you, and submit these notes as a 
starter for scholarship to enlarge and improve. 
Swampscott, Mass. Cc. W. Ernst. 





Some More ** Man in the Drift,” 
To the Editor of the Screntiric AMERICAN: 

I ask to be indulged in submitting the following 
statements, as evidence of man in the drift; and hope 
they will prove of sufficient note to call forth expres- 
sions of judgment from those who are authority on 
such subjects, and especially on this class of evidence. 
Were the writer, after speculating many years, able 
to see one single weak point in the argument con- 
tained in these data, they would not have been here 
presented. The relics in evidence, a physical descrip- 
tion of three of which I here present, consist of ovate 
spheroids (egg-shaped), slightly flattened, as shown in 
transverse diameters, of syenitic or hornblendic gran- 
ite, so far as observed. The following table of dimen- 
sions is its own argument, as to the origin of the 
relics under consideration, as to whether they are the 
products of accident or design. 

Lines. Lines. Lines. 
No.1. No.2. No.3. 


Major axial circumference........ 483 320 309 
Minor axial circumference........ 460 306 297 
Major transverse circumference... 362 249 230 
Axial diameter (major axis)...... 177 117 114 
Transverse diameter (superior)... 126 84 78 
Transverse diameter (inferior)... 108 72 66 


No. 1 was taken from a drift moraine gravel bank 
two miles north of Massillon, Ohio, by an employe of 
the Cleveland, Lorain & Wheeling Railway. 

Nos. 2 and 3 the writer obtained from a deep exca- 
vation for a street, on Deuber Heights, in the city of 
Canton, Ohio. Am positive they were taken from a 
depth of 10 feet or more, as they were found on top of 
dump after cut was 18 or 20 feet deep, and as further 
evidenced, the surface of No, 3 was, and still is, cov- 
ered with a calcareous incrustation, which could not 
have occurred had it lain near the surface. 

The figures showing the relative dimensions of these 
specimens, to me, display a marvelous and yet un- 
wavering set of facts. I have examined gravel, and 
boulder deposits by the acre, by the thousands of tons, 
and by the week, in the glacial gravel deposits of 
Stark, Tuscarawas, Columbiana, and other Ohio coun- 
ties; lacustrine gravels on Lake Erie and other 
beaches; fluvatile gravels on the beds of many rivers; 
and yet have never discovered a single one among the 
inestimable millions that the accidents of natural 
forces had formed in such perfect symmetry, and that, 
too, a type of a once vital organism. Bowlders of 
any form, the sizes of the subjects of this paper, are 
very rare in the drift. If practically all drift moraine 
bowlders of such sizes and materials are of the form 
and proportions of these types presented, why, if the 
work of accident, are not the smaller bowlders and 
gravels, which have been subject to the same mechan- 
ical manipulations, and other environmental process- 
es, reduced to the same forms, and in the same gen- 
erous proportions? There were two other specimens 
of like form and dimensions in the shanty of a ten- 
der of a gravel bank, at South Massillon (which were 
not measured), thus making an aggregate of five, 
strictly of one type in all essentials, found within a 
distance of nine miles. On the other hand, the sma!] 
bowlders and gravels never present you with a single 
type of perfect outlines, or duplicates of any vital 
organism, though they are millions to the others’ one. 
Why not? E. V. Morse. 

Burton, O., October 28, 1906. 

—_—_—_———— oe" 
How the Ocean Got Its Saltness, 
To the Editor of the ScrentrFic AMERICAN: 

In Notes and Queries No. 10186, October 27, 1906, 
J C. B. asks: “From what source does the ocean de- 
rive its intense qaltiness, and how retain the same in 
uniform strength?” Your answer: “The salt now in 
the ocean has been in the past ages washed out of the 
land or dissolved from beds of salt in the earth to 
which the water gained access. The original water 
was fresh. It became salt by dissolving salt from the 
earth.” 

It seems to me your answer is not in accord with 
the teachings of geology. You do not expiain how 
beds of salt were formed in the earth. Salt is not 
one of the elements, but a compound of chlorine and 
sodium, and these elements had to be in solution in 
water to enable them to get together. Prof. Alex. 
Winchell in his “Sketches of Creation,” pages 294 to 
306, explains how salt was formed in the earth and 
in the ocean, claiming that all salt beds are dried up 
remnants of the ocean. The great stratum of rock 
salt that lies more than 1,000 feet below the surface 
under southern Michigan and Canada, but is mined 
in Cayuga and Onondaga counties, New York, is a 
remnant of a dried-up gulf of the ocean that existed 
in the Silurian period, and extended from Milwaukee 
eastward beyond Syracuse, and from Mackinac on the 
north to Sandusky on the south. All other beds of 
salt were similar dried-up portions of the ocean. On 
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page 296 he says: “How the waters of the sea came 
into possession of their saltiness is a question of prime- 
val chemistry to which allusion has heretofore been 
made (pages 49 to 63). It was the resultent of the 
chemical actions which took place between the fire- 
born rocks and the chemical acids washed down by 
the primeval rains, and gathered with the ‘gathering 
together of the waters.’” 

On pages 49 to 63 he relates that at some stage of 
development all the heavier elements, as silicon. alum- 
inium, iron, calcium, -potassium, sodium, ete., constt- 
tuted a molten globe, which was surrounded by the 
lighter elements, hydrogen, oxygen, carbon, sulphur, 
chlorine, etc., in a gaseous state. When the condi- 
tions became sufficiently cool oxygen and hydrogen 
united and formed water, which fell as rain on the 
central globe, bringing down with it the carbon, sul 
phur, chlorine, ete., in ine form of acids, which united 
with the various mineral elements, producing gypsum, 
Glauber and Epsom salts, ete. Carbonic acid united 
with calcium and produced lime. And now to quote, 
page 60: “Carbonate of lime refusing, for the greater 
part, to be dissolved in the sea water, would settle to 
the bottom and become limestone; while chloride of 
sodium—chlorine and sodium united, which is only the 
chemist’s name for common salt—remained in soin- 
tion, and this gave its characteristic salinity to the 
sea.” 

So this is when and how the ocean got its saitness, 
as defined by Prof. Alex. Winchell, who is quoted by 
other geologists as authority on this subject. Ite 
water was salty as soon as it became the ocean and 
chemical unions took place; it was never fresh weiter 
only while falling as primeval rain. C. W. Bewnerr. 

Coldwater, Mich. 
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Prevention of BRatiroad Accidents, 
To the Editor of the Scrmenrivic AMERICAN: 

In view of the recent terrible calamities on the rail 

roads, I am led to inquire if there is not some possible 
preventive not yet utilized; and in this line [ wish to 
suggest one for your consideration. 
« Suppose every important switch were guarded by 
two responsible men instead of one—each one of these 
to be held responsible, as if he were the only one in 
charge—would it not reduce the chances of mistakes 
to a minimum? The banks employ two separate and 
independent clocks on their time locks, on the ground 
that they are not likely to both fail at the same time; 
and why should the lives of two whole trainioads cf 
passengers be dependent upon the faithfulness or corm- 
petency or vigilance of a single individual, when ex- 
perience shows that the best men do sometimes make 
mistakes? And in like manner the occupants of other 
important positions might be duplicated, so that any 
single oversight by one might be detected by his asso- 
ciate in time to avoid disaster. Under such conditions 
no mistakes would be likely to occur without a most 
culpable neglect of duty, in which case a much more 
severe penalty might reasonably be affixed, which 
would tend to secure the safety of passengers in a 
marked degree. Espen Brown. 

Boston, Mass., January 4, 1907. 





The Current Supplement, 

The current Surptement, No. 1621, contains » most 
unusual variety of instructive scientific matter. The 
first of all fs the opening article by the English corre 
spondent of the Screntivic AMERICAN upon the com- 
bined ice-breaking, salvage, and survey steamer re- 
cently completed for the Canadian government. Next 
follows an illuminating exposition by fF. W. McNair of 
some problems connected with deep mining in the Lake 
Superior copper district. Readers of the Screnrm 
AMERICAN will doubtless recall the gyrostatic device 
invented by Otto Schlick, the well-known German ma 
rine engineer, and described some time ago in these 
columns. Mr. Schlick’s device was intended to pre 
vent the rolling and pitching of ships at sea. Since 
the publication of that article the gyrostat has been 
practically tested on a German vessel, and in the cur 
rent SuprLemeNt Mr. Schlick himself gives the results 
of that experiment. The first installment of an impor- 
tant treatise on the new electric lamps appears. in this 
series of articles the new metallic filament lamps will 
be thoroughly discussed. L. Ramakers writes on the 
great wireless telegraph station at Nauen, Germany, 
of which we have been hearing much of late. Mr. A. EB. 
Potter contributes a well-considered article on vari- 
ations in horse-power developed by automobile gas en- 
gines. The excavations which have recently been siade 
on the site of the ancient Chaldean city of Sirpovria 
throw much light upon ancient art. The Paris corre- 
spondent of the Screntivic AMERICAN contributes an 
illustrated article on these excavations. Miss Rose 
O’Halloran, whose solar research work is known to 
every astronomer, writes on the decline of the sun- 
spot maximum. To the layman it would not appear 
to be difficult to prove the existence or non-existence 
of the relation betweer intelligence and brain weight, 
but the difficulty of the problem is told in ar inatrn« 
tive article published in the current Surriesenr. 
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THE WORK OF THE ROTARY SNOW PLOW. 
BY WALDON FAWCETT. 
Or e American railway lines which are called 


uring the winter to combat the heaviest drifts 

now, the form of plow known technically as the 
rotary is rapidly superseding all other forms of appa 
is for clearing paths for trains It is this inter 
ting adjunct of the equipment of the up-to-date 


steam road that has rendered possible the mainten 


nee of communication in the face of blizzards on 
line that traverse the higher levels of the Rocky 
Mountain steel-tracked highway that in some in 

nees attain an altitude of 11,000 to 12,000 feet above 
a levei 

rhe rotary, in the present scope of its operations, is 
a comparatively recent innovation. The transconti 
nental railroads were largely dependent in the early 
days upon the hand shovel as a means for clearing the 
track and it was frequently necessary to detail all 
available employees of the road for this labor in order 
to keep the trains moving In some instances locomo 
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form the propeller of a steamship, is, in the case of 
the average plow, from eight to twelve feet in diame- 
ter, although this latter dimension is exceeded in the 
case of the largest rotary in the world, which is a 
feature of the rolling stock of the Denver, Northwest 
ern & Pacific Railway—the Moffat road in Colorado. 
The snow screw of a rotary is made up of a series 
of hollow, cone-shaped steel scoops, each equipped 
with a knife. As the wheel revolves at high speed, 
these blades strike the snow and ice, loosening it and 
throwing it into the scoops. The wheel proper is in- 
closed in a metal hood, at the top of which is a square 
opening or funnel. By the revolution of the wheel 
the snow caught up by the scoops is thrown through 
this opening with great force, and the funnel is so 
shaped that the snow is hurled in an oblique direction 
and caused to fall at a distance of from fifty to one 
hundred feet from the side of the track, according to 
the speed at which the wheel is being operated. More- 
over, the hood is given an inclination so that the 
falling snow does not descend upon the top of the 
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a speed exceeding four miles per hour. The weight 
and character of the snow aiso dictates the speed at 
which the snow screw is operated, the latitude allowed 
being that between one hundred and fifty and three 
hundred revolutions per minute. 

A pilot stationed in a pilot house at the forward end 
of the rotary directs all the operations of the plow, 
not only regulating the speed of the snow screw in ac- 
cordance with the fi.ctuations recorded by a resistance 
indicator, but also communicating to the engineers of 
the locomotives in the rear the necessary instructions 
regarding the increase or diminution of speed as cir- 
cumstances may necessitate. It is claimed that a 
rotary plow could be successfully operated, on the 
auger principle, in snow of any depth, if means be 
found to get rid of the snow excavated. 

Aside from its increased efficiency, the rotary has 
recommended itself to railroad officials by reason of 
the economy of its operation as compared with the 
“oouger” type of plow. A rotary never requires more 
than two locomotives to push it through the heaviest 




















At the Rear of a Rotary Snow Plow Pulling Up a 


Mountain Side. 


tives in strings of three, four, or more, forming im- 
provised battering rams, were employed to aid the 
hand-shoveier but the danger of derailment was so 


reat that the practice had to be abandoned except 
under especially favorable circumstances. 
However, this rather primitive method of employing 


the locomotive as a snow fighter pointed the way for 


the inveniion of the push plow or “gouger,” which 
might be termed the immediate predecessor of the 
present-day rotary Indeed, the wedge-shaped plow 
which “bucks” the drifts, impelled by the force of 
several locemotives behind it, is a type which yet 


finds extensive utilization on railroads which are sel 
dem called upon to cope with a heavy snow blockade 
The rotary, which has revolutionized the method of 
battting with an excess of snow, is, in its principle of 
operatior radically dissimilar to the earlier design 
of snow piow in that, instead of scooping or shoveling 

ide the snow by mere force of impact, it virtually 
burrows or bores its way through the barriers pre- 


sented This is accomplished by means of a large 
whee! or snow screw located at the forward end of the 
machine This wheel, which somewhat resembles in 


The Strongest Wooden Railway Station in America, Situated at Corona, Col., in the Rocky 


Mountains at an Altitude of 11,660 feet. 


rotary, and bury the machine in a drift of its own 
making 

Locomotives are, of course, required for the propul- 
sion of the rotary, but the snow screw is actuated by 
an independent engine of a design somewhat in ac- 
cord with the familiar marine type. The rotary must 
withstand the force of the pushing engines behind as 
well as counteract the side motion of the large wheel, 
and consequently the roof and sides of the machine 
as well as the framework are of iron and steel con 
struction, and the machinery is set as near to the 
ground as possible, in order to contribute to its sta- 
bility The weight of the average rotary, complete 
with tender for fuel and water, considerably exceeds 
one hundred tons. ; 

A rotary traversing a snow-blocked track is operated 
at a speed varying from two to twelve miles per hour, 
according to the character of the drifts encountered. 
The plow can burrow through light or soft snow at 
the last-mentioned speed, but when densely-packed 
banks are encountered, which have ice formations four 
or five inches in thickness scattered through the snow, 
it is seldom considered safe to attempt to operate at 


drifts, whereas it was nothing uncommon, when the 
wedge-shaped plows were almost universally employed 
on the Rocky Mountain divisions of the railroads, to 
see seven locomotives employed to furnish the requi- 
site energy to shove one of the old-fashioned plows 
through heavy drifts. At certain seasons of the year 
almost every passenger train on the mountain roads 
is preceded by a rotary. This is necessary by reason 
of the fact that in exposed locations a strong cross 
wind will, in as short an interval as “ifteen minutes, 
pile up a formidable drift in a location that has been 
cleared by a rotary. In the region that might be 
(ermed the home of the rotary, it is nothing unusual 
for an aggregate snowfall of more than 42 feet to be 
recorded during the season. 
——_ Om 

The results have been published of tests of auto 
matic couplers submitted to a commission of Russian 
railroads in response to an offer of prizes in an interna- 
tional competition for the best automatic coupling. 
Not a single coupler has been considered to meet the 
conditions laid down.. No first or second prize was 
given, but a third prize was awarded to L. Boireau 
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fhe Cloud of Suow Tossed by the Plow as It Plunges On. 


THE WORK OF THE ROTARY SNOW PLOW. 


The Largest Rotary Snow Piow m the World. 
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AN EXPOSITION OF SAFETY DEVICES AND INDUSTRIAL 
HYGIENE. 

The general public realizes in a vague sort of way 
that nearly all industries are more or less dangerous 
to those engaged in them, and that a good many work- 
ers are killed or in- 
jured yearly in the 
pursuit of their voca- 
tiohs. Possibly it is 
better for the peace of 
mind of that curiously 
apathetic creature, the 
general public, that it 
is not more thorough- 
ly familiar with the 
absolutely frightful 
the “victories 
of peace.” Every now 
and then the 
of the Interstate Com- 
merce Commission up- 
on the price of rail- 
roading in human life 
and safety arouse in- 
dignant com- 
ment throughout the 
Unfortunate- 





cost of 


reports 





press 











A Device to Prevent the 


country. 


Seattering of Fragments ly, the excitement 
from an Exploding soon passes away un- 
Gage-Glass. der the impetus and 


drive of our American 
is forgotten until—the next 
time. It is the welfare of the entire 
people that there should be an awakening and a recog- 
nition of the in lives and suffering which we 
yearly pay for our industrial triumphs. The American 
Institute of Social Service has been actively engaged 
the 
few years in dis- 


life, and the whole matter 


necessary for 


pr ice 


during past 
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has been shown that there are some 80,000 more people 
accidentally killed in the United States in four years, 
than all who fell in battle and died of wounds on 
both sides during the four years of our civil war. In 
other words, in the same length of time 53 per cent 
more people are killed in industrial occu- 

pations than two great armies could de- 


93 


tistics demonstrate that in Germany, a country re 
markable for its thorough governmental supervision 
of industrial conditions, and painstaking care on the 
part of its employers to safeguard its workmen, of 
15,970 accidents investigated, 53 per cent were avoid- 





stroy in a war of exceptional bloodiness. 
Every year we are killing over twofold 
more than perished by violence in both 
the French and English armies during the 
Crimean war. It has been demonstrated 
that there are nearly 3,500 fatal accidents 
in New York city every year. The census 
for 1900 shows that during that year there 
were reported 57,513 deaths by accident and 
violence in the United States, with an ac- 
companying number of non-fatal casualties 
many times greater. Without increase of 
the annual rate reported by the govern- 
ment in 1900, there will be 575,000 persons 
killed every ten years, besides some 5,000,- 
000 injured, even if the proportion of ac- 
cidents to the population should prove to 
be no greater in this country than that of 
France. According to President Strong of 














the Institute, this would be equivalent to 
massacring every inhabitant in three cities 
the size of Indianapolis, Kansas City, and 
Denver every ten years, and at the same time maim- 
ing and mangling every man, woman, and child in 
Washington, Oregon, California, Nevada, Utah, New 
Mexico, Arizona, Colorado, Wyoming, Idaho, Montana, 
and Oklahoma, and doing it every ten years. 

It would almost seem that the people of this coun- 
try have either become reconciled to this terrible state 
of affairs, or are entirely ignorant thereof. It is un- 
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able. At that rate it is but fair to assume that in this 
country more than three-quarters of the accidents are 
preventable. 

In most of the European 
dustrial science of this character is far in advance of 
similar phases of human endeavor in the United States. 
numerous societies in France, Germany, 
Holland, devoting 
solely to 
ing the 


countries social and in- 


There 
Austria, 


are 
Belgium, themselves 


better 


and 


condi 








seminating iu 


formation con- 
cerning the ter 


rible conditions 
obtaining, means 
for bettering 


these conditions, 
and data regard 
ing the progress 
which 
made 
methods of in- 
dustrial 
guarding 

further this 
paganda, an Ex 
position of Safe- 


has been 


abread ir 


safe 
To 


pro 














under 
the work- 


tions 
which 
man 
his 

Among 
features of these 
are 
permanent 


procures 
livelihood. 
the best 
associatiens 
the 
museums for 
exhibita of in- 
terest in this 
connection, 
Among these are 
the Paris Mu- 
seum of Secur 
ity, organized in 
1905; the Berlin 
Museum of §Se- 
curity, organized 








ty Devices and 

Industrial Hy- 

giene will be ~ 

held at the Am- Device for Starting Gas Engines. Guards and Holders for Acid Carboys. 
erican Museum 


of Natural History, New York city, from January 28 
to February 9, under the auspices of the American In- 
stitute of 

How imminently necessary it is to awaken the pub- 
lic conscience in this regard is shown by an array of 
figures compiled by the Institute, which are positively 
staggering in their fearful magnitude. For instance, it 


Social Science. 


doubtedly true that many accidents cannot be fore- 
seen, and are inevitable in spite of all possible pre- 
cautions. Nevertheless, the work carried out by cer- 
tain socfeties in Europe has shown that beyond ques- 
tion the greater portion of industrial accidents are 
preventable. We must not, however, imagine that ac- 
cidents have been reduced to a minimum abroad. Sta- 














in 1903; the Mu- 
nich Museum of 
Security, organ 
ized in 1900; and the Amsterdam Museum of Security, 
organized in 1893. These carry 
purpose in the usual manner, 
and temporary expositions, regularly 
tins and periodicals, and illustrated lectures. 

The attitude of so many of our manufacturers, whe 


maintain that a man, foolish enough or careless enough 


societies out 


by means of permanent 


published bulle- 
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Guard for a Heavy Grinding Machine. The Chain Prevents the Scattering 
of Fragments if the Stone Should Burst. 


A Doush-Working Machine Provided with Device to Prevent the Fingers of the 
Operator from Being Crushed Between the Rolls. 


AN EXPOSITION OF SAFETY DEVICES AND INDUSTRIAL HYGIENE. 


their . 














in the pursuit of his vocation, deserves 
ind gets merely what he deserves, has 


it obstacle to the furtherance of industrial 


iarding of American workers This attitude is 
han shortsighted; it is almost negatively crim 
ti Human nature is not perfect, and the fact that 


ire human and are prone to ignorance or even care 
essness and negligence, is but an argument in favor 
if making allowance for such very human weaknesses 


Lewall it is considered the duty of the employer to 


furnish the employee with proper implements and a 
place to work Should he fail to do so, he is 

bie for any resulting accident And ethically, it is 
equally } to safeguard the worker from the re 
slts of j wn failings, due to natural and human 
ski Until we learn in this country that hu 
man lif nd human security are of greater value than 
e material dollar, until we learn that it is not cheap 
to fight damage suits than to incur initial expense 


i he prevention of industrial homicide, the seeds of 


ong! in industrial security must fall largely on 


irren rround Happily there are signs of a 
more general realization in the future of the ter 
ih cost at which our commercial! activity 
nro resses li o be sincerely hoped that the 
forthcoming exhibition will arouse at least a tithe of 
he attention of which it is worthy, and that it will re 
t penin the eyes of some of our captains of 
to tl terrible underlying phase of nearly 
producing interes 
The accompanying engravings are indicative of the 
character of the propaganda as evidenced by the exhi 
bitien itself Tne exhibits consist of devices for safe 
arding the lives and limbs of workmen and prevent 
cidents under the ordinary conditions of life 


d labor to which the general public is exposed. Many 





lifferent pes of machines are shown in operation, in 
e form either of models or of actual devices With 
these are shown the safeguards to be used in connec 


ion with the machines. The section of industrial hy 
lene include improved dwellings, methods for the 
prevention of tuberculosis and other diseases resulting 
trom dangerous occupations, respirators and devices for 
upplying and maintaining pure air for the man work 


it under conditions where this is necessary, and ex 


umpies of fir iid to the injured 
Among th ifety devices exhibited are many inge 
lor nd interesting constructions They include a 
iard for targe grinding machines, which is composed 
of chain with large links through which is woven a 
on » of steel The chain embraces almost the 
‘ inference of the grindstone The steel band 
tiffens the chain, which is mounted in place by lateral 
members of steel If the grindstone should burst, it 
would be impossible for the fragments to fly off tan 
gentia nd the lateral supports would prevent pieces 
from escaping at the sides Another useful device il 
lustrated herewith is a buzz-saw guard consisting of an 
adiusteable frame which fits over the saw, and which is 
ttomaticall lisplaced as the saw works its way into 
the ¥ | which is being cut up. The wood itself gradu 
liaplaces the guard, and when the work is with 
iwn, tne rd returns to its normal position cover 
t the entire iW In many industries a dangerous 
re is found in the ever-present dust, which is in 
haled by the workmen and, in many cases, eventually 
ls to consumption and other diseases. One of the 


devices on exhibition is a dust-absorbing apparatus for 
surface grinding machine It comprises a box con 


neeted with a movable absorption pipe, through which 


an aspirator draws the dust The box is mounted 
above the work close to the grinder 

Amoug the most unpleasant of the various accidents 
liable to occur in the shop is injury due to acids. The 


exhibition includes various guards and devices for sul 


phurie and other acid carboys. These devices prevent 


the breaking of the bottles, and permit of the easy de 
eanting of the contents. Another safety device, which 
s of the greatest simplicity, but of the greatest impor- 
tance, is the gear-wheel guard illustrated in another of 
he eompanying engravings It consists merely of a 
ind shaped to conferm to the outline of the 
hee! nd mounted closely about their peripheries. 
rhi imple guard is very effective in preventing the 
workmen from coming into contact with the teeth of 
he movit gear 
Another device consists of adjustable gratings, which 
render it impossible for the operatives to have their 
har injured by the rolls of a dough machine, The 
erating swings about the upper roll, and is so formed 
thet the wark can be slipped underneath it between the 
olla, whfle at the same time it is impossible for the 
workman to pa hand far enough under the grat 
ing to be liable to injury The device is so constructed 


that the movement of the rolls is governed by the posi 


ik of the grating, which thus serves not only as a 
i hut also as a convenient means for governing the 
‘ (for 
There is often an element of danger in the gage 
giagsea used in connection with boiler tanks, or other 
apperatus, for these glasses often burst under excessive 


pressure, and the flying fragments of glass thereby be 
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come projectiles which are dangerous, to say the least 
One of the devices illustrated herewith is designed to 
prevent the hurling about of these glass fragments. It 
consists of a protecting casing of exceptionally strong 
ass A broken glass 


giass mounted about the gage g 
can be easily and expeditiously replaced with this de- 
vice without interrupting the operation. 

The object of this exposition is to direct the awaken- 
ed public opinion to the necessity of active steps toward 
lessening the causes of accidents endangering the life 
and safety of the American workingman, and by means 

















Metal Guard for Gear Wheels. 


of a permanent museum of security, where all prob- 
lems of such safeguarding can be studied in working 
detail, to effect permanent industrial betterment. 
> + 0 ee 
Cold Galvanizing tor Iron and Steel, 
BY A. FREDERICK COLLINS. 

Cold galvanizing or electro-zincing is an American 
process devised for giving iron and steel a protecting 
coat of zinc, and this is accomplished by electroplating 
the objects instead of dipping them into a molten 
bath 

Prior to the introduction of the new process it was 
necessary to melt up a large amount of zinc and to 
heat the iron and steel to be treated to a temperature 
equal to that of the molten zinc, when the objects were 
plunged into the latter metal. 

The older process offers numerous disadvantages, 
and among the most important may be mentioned that 
the strength of the iron and steel thus coated is often 
considerably reduced and that screws and other thread- 
ed fittings usually have to be recut. Again, there is a 
considerable loss of zinc by oxidation due to the high 
temperature required, while the iron tanks are in time 
destroyed, due to the combination of the heated zinc 
with them, and finally the operator can not control the 
thickness of the deposits. 

On the other hand, the one advantage the hot pro- 
cess has over the electrolytic or cold one is that the 
slower rate with which the zinc is electrolytically de- 
posited makes the initial cost of the plant more than 
for the hot process, but, as Profs. Burgess and Ham- 
buechen have pointed out, it should be borne in mind 
that the cost of one cubic foot of electroplating bath 
is only a small fraction of that of the hot galvanizing 
bath. That is, one cubie foot of zinc weighing 400 
pounds, has a value of about twenty dollars, while one 
cubic foot of plating solution can be supplied for about 
50 cents, and the anodes to furnish the zinc to the 
bath may be roughly stated to be from one to two dol- 
lars per cubic foot of solution 

















An Automatically Lifting Buzz-Saw @uard. 


AN EXPOSITION OF SAFETY DEVICES AND INDUSTRIAL 
HYGIENE. 


The fact that zinc forms a good, cheap and durable 
coating for iron and steel made the wasteful hot 
process of galvanizing with all its disadvantages very 
profitable, and it is well known that zine is far su- 
perior to tin or lead as a protecting medium, since it 
is electro-positive to iron and consequently it will be 
attacked before the iron when these metals are ex- 
posed to corrosion. 

There are many valid reasons why the American 
electrolytic process of cold galvanizing, introduced by 
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the Hanson & Van Winkle Company in this country, 
is better than the imported process of hot dipping; 
for instance, there is the all-important one of economy, 
since a large saving is effected in the metal: in many 
cases a deposit of one-tenth of the zinc used in the hot 
process will give better protection, owing to its uni- 
form distribution as well as to the chemical purity of 
the zinc deposited. 

In an electro-deposit of zine the adhesion is per- 
haps even better than where the metal is applied hot 
and it is certainly more flexible, and if metal ig in 
sheet form it can be more easily spun, or if in wire it 
can be twisted without the zinc coating splitting or 
cracking, while the temper of the most delicate spring 
can be maintained unjnjured. 

While dipping in the hot metal is the quickest when 
everything is in readiness, there is usually a saving of 
time by using the cold process, for it is always ready 
to operate and no time is lost, and an especially 
commendable feature of cold galvanizing is that it 
permits objects that are soldered to be coated. The 
work prior to being galvanized is cleaned as for nickel 
plating and other like operations when it is suspended 
in a tank, and almost all work can be given a protect- 
ing coat of zine in from twenty to thirty minutes. 

Zine when it is deposited electrically is much more 
even and the coating more dense than can possibly be 
obtained by the hot dipping process. 

Prof. Burgess has stated that the degree of protec- 
tion offered by zinc is proportional to the thickness 
of the thinnest part of the coating, and therefore 
electro-galvanizing enables a greater protection to be 
obtained with a given amount of zinc than does the 
hot process, while the greater purity of electrolytic 
zinc, together with its greater density, gives it for 
equal thickness of coating an efficiency in resisting cor- 
rosion of 50 to 100 per cent greater than that of the 
hot process, 

By using the electro-galvanizing process the thick- 
ness of the deposit may be controlled within com- 
paratively wide limits, whereas with the hot process 
a very limited difference in thickness can be obtained 
and this only by increasing or decreasing the temper- 
ature of the molten zinc. 

Where iron or steel objects that have lines engraved 
upon them, or have depressions cut into them are to 
be protected by galvanizing, if the hot process is used, 
the detail is lost by being filled in and the work must 
be gone over again, making it very expensive. Cold 
galvanizing acts diametrically opposite in that it does 
not fill up the depressions, hcwever fine, but brings 
them out if anything more clearly. 

As to the adhesive qualities of the deposits obtained 
by the opposed processes, there is probably little dif- 
ference, though electro-metallurgical experts claim bet- 
ter results where cold galvanizing is used, but in 
either case the coating of zinc becomes closely allied 
with the iron or steel between the contact surfaces. 

Cold galvanizing is now extensively used for zinc- 
ing articles of steel, gray and malleable iron, ranging 
from screws and bolts to architectural iron. In ad- 
dition sheet iron and steel, band steel, hoops, bicycle 
and automobile rims and spokes, telephone and tele- 
graph fittings, and the like are being successfully 
treated 

A plant for electro-galvanizing comprises a low 
voltage compound wound dynamo, ammeter and volt- 
meter, connections, tank for solution, with fittings, so- 
lution or material for solution, cast anodes and @ 
cleaning outfit for preparing work, all of which may 
be procured at small expense. 
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Superheater Trials on a Battleship. 

The battleship “Britannia” is the first warship to be 
fitted with steam superheaters, and the analysis of the 
results of her trials is interesting, as it reflects light 
on the economy of the system. Six of the boilers in 
the “Britannia” had superheaters in the uptake, and 
as this number was equal to drive the engines at one- 
fifth of their power, it was decided to run two trials, 
each of thirty hours’ duration, the one with ordinary 
steam and the other with the steam superheated to 
the extent of 90 deg. F. The result was to reduce the 
coal consumption by about 15 per cent, and to reduce 
also the temperature of the gases escaping from the 
funnel by 50 deg. In other words, with ordinary steam 
the coal consumption was 2.07 pounds per horse-power 
per hour, as compared with 1.77 pound while using 
superheated steam. Again, on the higher power trials 
the influence of the superheating of part of the steam 
hed its effect as on the trial at 70 per cent of the power 
the coal consumption was 1.5 pound per I. H. P. per 
hour and at full power 1.83 pound. It is, however, at 
low powers that the gain is most wanted, as then the 
consumption is high owing to the auxiliary machinery 
taking such a large portion of the steam. Moreover, 
warships run-for the greater part of their time at low 
power, so that if the gain of 15 per cent shown on 
trial can be maintained in service, the coal bill for 
the year will be appreciably lessened—The Journal of 
Electricity, Power and Gas. 
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* simple device. The 
Steam fenerated under 
the bell valve forces 
the water and steam 
up through the tube 
into the glass globe, 
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SOME MORE ELECTRICAL DEVICES FOR THE 
HOUSEHOLD. 

In no discovery of the past few years has public in- 
terest been so centered and retained as in the appli- 
cation of electricity for domestic purposes. A year ago 
the first electrical house in Schenectady was the won- 


der of the world. To-day there are several homes in 

















Electric Chafing Dish. 


the great Electrical City, and elsewhere, wherein all 
the heating, cooking, lighting, and power is supplied 
by electricity, and there are thousands of houses par- 
tially equipped with the electrical devices. 

Invention and research have been constantly at work 
perfecting new devices to be installed in the electrical 
homes. The three very latest utensils are the electric 
corn popper, electric milk 
shaving mug. 


warmer, and the electric 


Of the host of electrical household utensils, the new 
Attach the con- 
nection with the electric light socket, and the children 
ean pop corn on the parlor table all day without the 
slightest harm. In a minutes 
after the switch is turned, the pan is hot enough for 
the corn. consists of a double aluminium 
vessel holding about a quart, with the heating units 
concealed underneath 
popping 


electric corn popper is the daintiest. 


danger or very few 


The device 


A wire cover keeps the rapidly- 
flying out on the floor. The 
popper is mounted on two small rubber-tired wheels, 
making it easily shaken. The whole is vibrated with 
a short wooden handle. 


kernels from 


Nothing easier or simpler can 
be imagined in the line of a corn popper. The results 
are far better than the old way of building a red-hot 
fire in the kitchen range, and suffering from the heat 
while popping the corn. With the electric corn popper 
there can be no poor results if the corn is good. 
The new electric shaving mug will be welcomed with 
It is small enough to be 
readily carried, and where the hotel is equipped with 
electric lights it will supply all the hot suds and hot 
water a man wants to shave with. The soap disk is 
easily removed, 
into a half-pint water 
touches on the shave 


delight by the traveling men 


which turns the vessel immediately 


heater, to put the finishing 
Another invention which is destined to become a 
necessity in every household where baby rules supreme 
is the electric milk warmer. When baby wants some- 
thing to eat in the night (and he or she usually does), 
some one must get up and warm milk on the stove, 
else there will be no rest in the house that night. Now 
all this is changed. A turn of a switch at the head of 
the bed, and the milk, made ready before retiring, is 
instantly heating, and by the time papa has his feet in 
his slippers, it is warm enough to be given the child. 
The electric chafing dish has been wonderfully im- 
proved, and the new utensil is the result of careful 
study and experiment. Welsh rarebits a la electricity 
are now easy enough. 
The new dish is of 
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main features are its simplicity in operation and the 
perfect control of the heat. The coffee cannot boil or 
“cook.” Consequently it retains its sweet aroma and 
its strength and color. 





+ 
The Use of Wireless Telegraphy for Determining 
Longitude, 

After special experiments made between Potsdam 
and Ober-Schéneweide (near Berlin) had shown that 
coherers used as wireless telegraphy detectors, really 
constitute instruments of precision, the Potsdam Geo- 
detical Institute undertook investigations in order to 
test, on a large scale, a possible application of wireless 
telegraphy to the determination of iongitudes. A con- 
venient opportunity was afforded last summer by a de- 
termination of longitude between Potsdam and the 
Brocken (Hartz Mountains). These experiments in 
which a comparison as directly as possible between re- 
sults secured by the ordinary method and wireless 
telegraphy respectively was to be obtained, were car- 
ried out by Prof. Th. Albrecht, in conjunction with 
some other scientists, and with the assistance of the 
German Postal Department. An exchange of signals 
was carried out both by means of ordinary and wire- 
less telegraphy from June 21 to July 10 between Pots- 
dam and the Brocken. 

Wireless telegraphy signals were transmitted ex- 
clusively from the mammoth wireless telegraph sta- 
tion erected at Nauen, near Berlin, which is 32 kilo- 
meters (20 miles) distant from Potsdam and 183 kilo 
meters (114 miles) from the Brocken Mountain. As in 
connection with these signals no compensation of cur- 
rent intensities (in opposition to ordinary telegraphic 
signals) could be obtained, such tests had to be ex- 
tended to different current intensities (viz., full, half 
and one-quarter respectively of the energy of electric 























Baby Milk Warmer. 


waves sent out from the station) while a considerable 
number of couples of coherers was used in order to 
eliminate any individual apparatus. A 
number of more or less extensive series of observations 


defects of 


was obtained on eleven evenings, five days being lost 
on account of outside disturbances, while the disturb- 
ance due to atmospheric electricity was so considerable 





handsome design, and 
once connected with the 
electric light socket, 
the simple throwing of 
a switch prepares it for 
immediate use. There 
is no flame, soot, use- 
less heat, danger, or 
Siving out of “alcohol” 
at the critical moment. 
A kindred utensil is the 
electric coffee perco- 
lator, which is a very 





Where it falls in the 


form of a fine hot spray 
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on four stormy days as to prevent any wireless tele- 
graph service between the two stations. 

From the extensive experimental material it is in- 
ferred that the degree of accuracy of the individuai 
signals, both in the case of ordinary and wireless tele- 
graphy is 0.02 second, and that of the definite clock dif 
ference in the case of ordinary telegraphy (120 signals 

















Parlor Corn Popper. 


being given during each evening) 0.002 second, and 0.00% 
with wireless telegraphy in the case of 50 signals each 
time. 

No differences in the working of the coherers could 
be noted, while departures between the two kinds of 
signals. remain within the 
second. 
to several series of signals using different coherers 

By comparing the results obtained by Prof. Albrecht 
in the case of full, half and one-fourth energy of the 
electric waves respectively, the very remarkable result 
is obtained that there is no variation of the resulting 
clock difference due to the current intensity 


order of one-thousandth 


In any case the readings should be extended 


In order to allow as mapy signals as possible to be 
recorded, Prof. Albrecht using, in the 
case of such determinations of longitude, an excess of 
electrical energy in connection with fairly large an- 
tenne. In order, on the other hand, to compensate the 
influence of atmospheric disturbance in the case of an- 
tenne of greater capacity, the coupling between the 


recommends 


primary and secondary coils should be as loose as pos 
sible. 

In the 
conditions had been chosen rather unfavorabie. The 


case cf the experiments referred to all 
two stations were situated at rather unequal distances 
from the transmitting station—-32 km. (19 miles) and 183 
km. (114 miles) respectively; 
mountain 1,141 meters (3,742 feet) in height which, ow- 


ing to its isolated position and its marshy surroundings 


one being located on a 


was rather subject to atmospheri¢ disturbances, while 
the output of the transmitting station was only & 
fraction of the ultimate figure which will be obtained 
after its complet:on. 

Furthermore, 
were by no means favorable, the summit of 


atmospheric conditions during these 
trials 
Brocken Mountain being surrounded by clouds during 
more than half of the days of observation 

An interesting which 
touched upon in the case of wireless telegraph signals 


It has been 


point has not so far been 


is the time of transmission of the current 
generally supposec that electric waves are propagated 
at the speed of light. If this be true, a difference in 
amounting to 151 kilometers (92 
would correspon. with a time of current 
two-thousandth part of a 
Now by comparing the results obtained with the ald 


distance mijes) 


transmis 


sion of one second 


of either wireless or ordinary telegraphic signals 


this figure is found to be actually true. From the 
above experiments it is 


inferred that wireless 
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on the ground coffee. 
and percolates back into 


t > rps, s rT 
the reservoir The 





Coffee Percolator. 





telegraphy is fully able 
ordinary 
telegraphy for the 
practical determination 
of longitudes 


to replace 
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The average daily 
supply of water deliv 
London from 
the Thames River dur 
ing August last was 
138,599,861 gallons; 
from the Lea, 42,085,000 
from springe 
and wells, 67,077,451 
gallons; from ponds at 
Hampstead and High- 
gate, 3,000 gallons. The 


ered to 


gallons; 





daily total was there- 
ait | reales fore, 247,765,812 gal- 
oe | lons for a population 








Electric Iron With Combination Switeh and Plug. 
SOME MORE ELECTRICAL DEVICES FOR THE HOUSEHOLD. 





estimated at 4,840,367, 
a daily consumption per 
head of 36.22 gallons. 
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LAWS OF FALLING BODIES 
A unique device illustrating the laws of uniform 

ccelerated motion, composition of motions, trajec 
tories. et« ! been recently brought out by John C 
Pach 1. Sele e Master, High School, Brookline, Mass 
A steel bali, one inch in diameter, placed at the top 
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DEVICE ILLUSTRATING LAWS OF FALLING BODIES. 


of an inclined plane of wood or of plate glass, is 
iven an initial velocity at right angles to the slope 
of the piane, by being compelled to roll down an auxil 
jary incline behind a ledge, and is then allowed to roll 
down the plane. The path of the ball being the resultant 
of uniform and uniformly accelerated motion is, of 


ourse, a parabola. To secure a tracing of this curve, a 


piece of co-ordinate paper is secured to the plane, and a 
piece of soft carbon paper of the same ize is placed 
over | The ball, in rolling over the transfer sheet, 
leav its mark upon the co-ordinate paper Any num 
ber of duplicates can be made by repeating the experi 


ment under precisely similar conditions, or the curve 
may be varied at will by changing the incline of the 
principal plane, the auxiliary plane, or both. Measure 
ments made upon the curve thus traced will readily 
reveal the laws of uniformly accelerated motion, and 
the fundamental principles underlying the phenomena 
of faliine bodie 

ittachment, not shown in the illus- 
rmine the value of the 


4 pendulum 
tration, may be used to det 


n seconds if desired 


time interval 
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A SAFETY TRIP FOR LOGGING CARS. 

Logging cars or trucks as usually constructed com- 
prise a bed or platform with removable stakes at the 
sides for holding the logs in place. The stakes are 
commonty held in upright position by means of stake 
chains, and when it is desired to unload the car, these 
permitting the stakes to swing 


chains are released 


outward and the logs to roll off. In order to avoid any 


danger to the operator when releasing the stake 


chains, .Mr. Joseph W. Gray, of Evenwood, W. Va 
has invented a safety trfp of simple design, which is 
illustrated in the accompanying engraving As shown 
more clearly in the detail view, the trip mechanism 
is operated by the rod A The stake carries a hook B, 
over which the chain passe The latter is made fast 
to the ear body at one side of the stake, and at the 


other side it is hooked over a finger F, hinged to the 


bolt # \ jever G. also hinged to the car body. is 





formed with an eye adapted to receive the end of the 
finger F while it is holding the chain ¢ The rod A, 
which is connected to the end of lever G, serves to 
move the latter into or out of engagement with the 
finger F When in engagement with this finger, the 
red is locked b ecuring its outer end on the pin D 
This pin is formed of two members, one of which is 




















A SAFETY TRIP FOR LOGGING CARS. 
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fixed on the car body, and the other is hinged on the 
fixed member, so that after the rod has been passed 
over the pin, the hinged member may be moved at 
right angles to the fixed member, as illustrated, and 
thus prevent the operating rod from accidentally slip- 
ping off. When it is desired to release the chain C, the 
hinged member is moved into alignment with the fixed 
member, the rod A is slipped off the pin and drawn 
back to the position shown by dotted lines, withdraw- 
ing the lever G from engagement with the finger F, and 
permitting the chain to slip off the finger. The stake 
will then swing outward under pressure of the logs 
carried by the car. 

a 2+ere -—_______ 

Briet Notes Concerning Inventions, 

The sectional bookcase was a success from the start 
and it was not long before the principle was utilized 
in the manufacture of filing cabinets and other similar 
devices. Now the idea has just been seized upon by 
a designer of showcases and it is one which will be 
welcomed by many store keepers. A merchant enter- 
ing on a new line as an experiment is enabled to pur- 
chase two or three units which will meet his imme- 
diate needs and not represent any great investment 
of money and by the addition of another unit or two he 
can increase the capacity of the pyramid as he desires 
These cases offer ample means of protecting delicate 
goods from dust or from undue handling on the part 
of prospective customers and at the same time the con- 
tents are easily accessible. The base of the show case 
pyramid consists of a rather heavy piece containing 
one or two drawers. On top of this may be placed 
one or more smaller units each fitted with a glass 
front of the disappearing type. The latter being raised 
and pushed out of the way reveals two tray-like draw- 
ers which may be pulled forward for the display of 
the contents. As a variation on this, another style 
consists of a single deep compartment which is par- 
ticularly suitable for topping the pyramid. 

Certain recent improvements have been made in the 
interlocking tile. Heretofore, the clay tile has been 
handicapped by the fact that it was made only in 
red, which restricted its use where architects were en- 
deavoring to follow a color scheme to which this color 
did not lend itself. Recently this drawback has been 
removed by the manufacture of these tiles in several 
different shades and colors, principally green, buff, and 
brown, and this alone wili greatly enlarge their field 
of usefulness. Another important advance has been the 
manufacture of glass tiles, and by their use it is pos- 
sible to put a transparent roof on a factory, studio, or 
other structure where plenty of light or an overhead 
light is desired. In this capacity the glass tile has al 
ready been successfully used as a substitute for the 
skylight, particularly in the covering of factories and 
workshops. In such establishments where fumes are 
constantly arising, the life of the skylight is quite 
short, for the reason that the metal work used in sky- 
lights quickly deteriorates and must be renewed fre- 
quently In some cases it lasts but three years. With 
the use of the glass tile a superior light may be se- 
cured without the necessity of any break in the roof 
whatever. The tiles are here used in conjunction with 
the clay tiles, the transparent ones being inserted 
wherever desired and in any design. It is claimed that 
a skylight of any size or shape may be replaced with 
glass tiles, and the same amount of illumination will be 
obtained from one-quarter of the area of the old sky- 
light. This is due to the fact that the shape of the 
tiles causes them to act as prisms and thereby greatly 
increase the amount of light transmitted. Tiles for 
roofing were first introduced about fifteen years ago 
and have proven to be durable and desirable in every 
particular They cost about the same as slate, but 
last much longer. 

— — 4 oe 


SHEATHING LATH. 

Illustrated in the accompanying engraving is a com- 
bination of sheathing and laths adapted for plaster 
or stucco work on walls or ceilings, which is so con- 
structed as to offer the least possible obstruction to 
the plaster keys and a maximum of bearing or lock 
ing surface. The laths and sheathing are formed in 
tegral but are separated from each other by means of 
diagonal ribs. The article is formed from a board of 
suitable thickness, in the edges of which, at opposite 
sides, saws are introduced to produce kerfs. The op- 
posite kerfs do not meet but are arranged to leave 
the diagonal ribs, as shown in the sectional view. The 
laths are now formed by running saw kerfs from end 
to end of the material at its inner face, these kerfs 
being equally spaced and of uniform width. The upper 
and lower edges of the article are oppositely beveled, 
so that abutting sections will be effectively interlocked. 
It will be observed that by this means, ‘each lath, al- 
though connected to the sheathing by the diagonal 
ribs, is yet largely independent of this connection, so 
that there is less liability of obstructing the plaster 
keys than when ordinary laths are employed Each 
lath is .capable of being practically surrounded on 
all sides by plaster and, owing to their uniform and 
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regular spacing, the laths offer a much better surface 
on which the plaster may be laid. In ordinary work, 
plaster is often forced between and back of the laths 
to such an extent as to fall down and be of no service, 
The uniform spacing of the laths in the present con. 
struction obviates such a waste of material. A greater 
solidity is given to the wall by reason of the strong * 
and compact combination of the two thicknesses of 
wood alternating with the plaster. Furthermore, the 











SHEATHING LATH, 


completed wall will present a more even plastered 
surface, together with a strong combination of heat 
and cold resistance. The inventor of this improved 
sheathing lath is Mr. Eugene S. Crull, of Sedalia, Mo. 
eee +o TT 
IMPROVED MEASURE FOR FOAMING LIQUIDS, 

While it is the universal custom to sell beer by 
measure, yet with the ovjinary measures neither the 
customer nor the dealer knows just how much liquor 
is being dealt out, owing to its excessive foaming. 
However, a new type of measure has just been in- 
vented, which aims to overcome this defect by indi- 
cating the weight of the liquor contained fn the vessel. 
Furthermore, a dial is provided on which the price of 
the measured quantity of beer is indicated, while other 
dials serve to keep a permanent register of the amount 
of sales. The improved measure comprises two prin- 
cipal parts, namely, a measuring vessel and a casing 
connected th rowith, in which the weighing and com- 
puting mechanism is housed. The measuring vessel 
is secured by a bracket to the rod G, which at its upper 
end is formed with a rack A. A coil spring F serves 
to connect the rod G with the chamber. The rack A 
meshes with a pinion carried by the gear B, while the 
latter engages a gear C. The gear C carries a series 
of dogs, as indicated by dotted lines, which engage the 
teeth of the gear D. The latter is formed with a pin, 
which at each revolution moves the gear EZ through a 
measured distance. The handle of the measure is 
attached to the casing, and the latter normally sup 
ports the measuring vessel by means of a latch which 
is controlled by the trip H. In use, after the measure 
has been filled with liquor, the trip H is pressed to 
release the latch, whereupon the weight of the liquor 
causes the rack G to move downward in the casing 
against the pressure of the spring F. This causes the 
gears to rotate in proportion to the weight of the 
liquor. The exact weight is indicated by a pointer on 
the rack, which travels over a scale. The gear C oper- 
ates a dial which indicates the price of the measured 
liquor, while the gears D and E are also operated to 
add this price to the totals of the previous sales. 
After the liquor has been poured out all the parts 
return to normal position, with the exception of gears 
D and EB, which remain idle owing to the fact that the 
dogs on gear © are inactive when the latter gear is 
returning to its normal position. The inventor of this 
improved liquid measure is Mr. Frank W. Havlicek, of 
Twin Falls, Idaho. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 

CHILD'S CAP.—Lena SreintHat, New York, 
N. Y. The purpose of the invention is to pro- 
yide a construction of child’s cap and one 
wher in the parts of the cap are permanently 
connected and are capable of being laid flat 
for purposes of washing, starching, and iron- 
wherein, further, the parts may be 
quickly and conveniently drawn together and 
secured to form the front and back sections of 
a child’s cap, the two sections being needed for 


ing and 


the cap’s formation. 


Of Interest to Farmers, 
MILKING-MACHINBE.—L. B. Stevens, Lo- 
gansport, Ind. A person on the stool by mov 
ing a lever downward will cause a downward 
movement of a piston, and as the valves carried 


thereby will be closed the milk will be drawn 
from the udder, and then upon an upward 
movement of the piston the valve opens, per 


mitting the milk to pass to .wse under side of 
the piston, and then by a subsequent downward 


movement the milk underneath the piston will 


be forced through a pipe and at the same time} 





a fresh supply of milk will be drawn. 
JOINTER FOR STUBBLE-PLOWS.—D. H. 
DICKINSON, Parker, Ore. The purpose of the 
invention is to provide an adjustable rolling 
jointer for stubble-plows which is economic in 
construction, and which will leave a clean fur 
row, turn all material from the plow-beam, 
and effectually prevent material clogging on 
the beam back of the moldboard, and which 
will also turn all stubble, weeds, and grass 
cleanly under the furrow 
Of General Interest, 

BUILDING-BLOCK.—J. Arrken, New York, 
N. Y. The object of the inventor is to pro 
vide a building-block for the construction of | 


walls arranged to insure the formation of light 


and air-tight joints and to reduce the weight 
to a minimum and still render the block ex 
ceedingly strong and durable and to provide 
the block with air-spaces to prevent the pene 
tration of moisture into a room by way of the 
wall 

SAFETY-ELEVATOR.—J. Hart, New Or 
leans, La In the present patent the invention 
has reference to elevators or lifts; and the 
purpose ‘of the improvement is the provision 


of a safety device which will operate automati 


cally to prevent the cage or car frem falling 
in case of any breakage of the suspending 
cable 

BURIAL-VAULT.—A. H. Havarp, Urbana, Ill. 
One of the embo.iments of the invention con 
sists of a box-like structure built of concrete 
and having brace-bars imbedded therein, the | 
whole having an inner rabbeted upper edge 


combined with means for lowering this part of 
the vault after it is dry and hard into the 
grave. A metal top fits into the rabbeted edge 
of the box-like structure and is placed thereon 
after the casket is placed in position. There- 
after the metal top is covered with green con- 
crete, which knits to the ‘ower portion of the 
vault and forms a hermetically-sealed case. 
scooP.—F. C. The 


Howsg, El Paso, Texas. 


object of this inventor is to produce a scoop 
provided with means for weighing the con- 
tents of the scoop, the general purpose being 


of placing the 
for weigh- 
refers to 
similar 


to do away with the necessity 
substance within the scoop in a scale 
ing the same, The improvement 
scoops such as used in and 
places in selling products, such as flour, sugar, 


stores 


ete, Mr. Howe has invented another scoop such 
as used as above; and the object of the im- 
Drovement is the provision of a construction, 


having a handle or bail attached thereto, with 
means for determining the weight of the con- 
tents of the scoop. 

DRAFT APPARATUS.—T. 


W. Hvckie, 


Mandish, Mich The apparatus comprises a 
body to which power is applied, and is ar 
ranged to roll or climb along a holding ele- 
ment, this body having adjustably attached 
thereto means for connecting it with the 
Weight, so that as the body is moved along the 


holding element power is applied to the weight. 
means for connecting the 
weight the power of appa- 
increased or diminished. 

HYDRATE. 
The hydrate 
for the manu 


By adjusting said 
body with the 
fatus may be 
PROCESS OF MAKING TERPIN 
L. H. Revrer, New York, N. Y. 
Produced can be used as a 
facture of turpentine derivatives and 
that by the this new process an impor- 
fant industry can be developed in the United 
Stales which has exclusively 
earried in foreign Certain raw 
and waste products can be employed which have 
heretofore had to be refined and imported. 
SAFETY RAZOR. W. SCHMACHTENBERG, 
New York, N. ¥ The object here is to provide 
# razor which is simple in construction, com 
Posed of but liable to 
et out of order, and arranged to permit min- 
le adjustment of the blade to bring the cutting 
tdge thereof in proper relation to the 
id to hold the blade positively against 


the 


basis 
other 

use of 
heretofore been 


out countries 


few parts, not easily 


guard, 
rear 


Ward motion to maintain the cutUng edge in 

the adjusted position. 

FASTENING FOR HANDLES OF BAGS, 

SATCHELS, PURSES, ETC.—H. B. Wetcn, 

West Hoboken, N. J. Heretofore handles of 
} Satchels, etec., especially of fasienings 


Which involve the use of a bearing having a 
§Wivel connection for attaching a handle, have 
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been attached by inserting the ends thereof in 
sockets, the ends being held in the sockets each 
by a transverse pin. That fastening is defec- 
tive, as the pins pull their way out through 
the handle ends. Mr. Welch produces a fasten- 


ing by means of which the handle may be 
quickly attached and secured. 
PACKAGE-HANDLING DEVICE.—wW. R. 


DENNIS, Denver, Col. By moving a_ sleeve 
downward on a staff the jaws will spread apart 
so that they may be engaged with a box, pack- 
age, or the like. Then upon releasing the 
sleeve the springs will move the jaws toward 
each other to engage with a box, package, etc. 
In shifting paper or pasteboard boxes, it is not 
desirable that the jaws shall clamp closely 
against the same while the box is resting on 
the hangers. 
may be rotated so that the cam mechanism will 
lock the jaws at a suitable distance apart. 





Heating and Lighting. 
COMBINED HEATING AND COOKING 
STOVE.—J. I, Hamaker, College Park, Va. By 


means of the present invention the improved 
stove is so constructed that it may be produced 
j at a small cost. It practically contains an 

a water-heater, a steam-cooker, and a 
| warming-chamber, all arranged with a view to 
} the greatest economy of heat and consequently 
of fuel. 





oven, 


Household Utilities, 

STIRRER.—I. W. GRepnwatp, Frederick, 
Md. The invention refers to stirring or agi- 
tating attachment for cooking-kettles, and has 
for its object means of this character which 
may be simple in construction and applicable 
to all open kettles commonly employed for 
cooking apple-butter or general purposes where 
the fluid or material should be stirred or agi- 
| tated during the cooking process. 

DUSTLESS BROOM.—J. R. Price, Fond du 
Lac, Wis The object of the invention is to 
construct the device in such a way that it will 
prevent the raising of dust when in use. and 
a further object is to construct so as to enable 
the handle to be adjusted upon the body of the 





brush and also to construct the body of the 
brush in such a way as to enable the straws 
or bristles to be easily reversed or replaced 


when worn. 


Machines and Mechanical Devices, 

HEATING DEVICE FOR SPINNING- 
| LATHES.—-R. Turret, Lubeck, Germany. The 
|invention refers to improvements in heating 
devices for spinning-lathes whereby it ren 
dered possible to maintain the device at a 
proper and uniform distance from the blank 
| while the latter is being spun—that is to say, 
during the reduction or increasing of the di- 


is 


ameter of the respective part of the blank—so 
| that the metal is at all times heated up to the 
|right temperature and cannot become brittle 
}and cracked. 

| ROAD-GRADER.—E. Fanrney, Deep River, | 
| Iowa. A purpose here is to proviide a ma- 
) ae that will plow and grade a road at the 
same time, in which a series of spades have 
rotary co-operative action relatively to the 
plow, cross-cutting the furrow as turned up 


| by the plow, which spades when they reach a 
| 
| of trip devices consecutively throw the dirt 
inward with such a quick motion that they 
| scatter dirt in direction of the middle of the 
| road, thus making it smooth, the spades acting 
equally well in dry, soft, soddy, weedy 
roads, 

PILE-FABRIC LOOM.—H. Sararian, Yonk- 
ers, N. Y. Mr. Sarafian’s object is to provide 
a loom for weaving pile fabrics—such, for in- 
stance, as are shown and described in the 
Letters Patent of the United States formerly 
granted to him and bearing Nos. 752,712 and 
782,178. In order to produce the weave, it 
is necessary to manipulate three warp-threads 
of each set in a peculiar manner and relative 


or 


to each other, and for this purpose a special 
device is used. In operation of the loom the 
thread on the bobbin of the shuttle unwinds to 
form a weft-thread at the time the shuttle 
goes through the open shed from one side of 
the loom to the other, and when the shuttle 
returns the same thread on the shuttle-bobbin 


forms a certain weft-thread. 


SAWING-MACHINB.—S. J. Gray and J. 
HorninG, Oakland, Cal. This machine is eas 
ly transported from place to place and is 
supported directly by the object to be sawed 
thus dispensing with considerable weight. It 
may be positioned to cut at an angle upward 
or downward or may he reversed upon its 


plates when sawing close to the roots of the 
Any suitable means may be used for im 
motion to the driving-pulley. Any 
form endless saw may be used 
machine, 


tree. 
parting 
preferred 
with the 
LOADING-MACHINE.—F. K. Ho._mesrep, 
Claremont, W. Va. The machine transfers any 
class of material from the ground 
platform into a conveyer, its object being 
produce a device expeditious and efficient In 
operation. The invention broadly in 
a revolving wheel or platform adapted to re- 
ceive the material and discharge it upon 
a conveyer. The platform at a slight 
incline to the horizontal. A _ revolving plate 
combines with a side plate and conveyer-belt 
disposed across the upper face of said plate. 
VARIABLE-SPEED GEAR.—C. FE. Funk, 
Enterprise, Ore. The invention pertains to 


of 


or § 
to 


loose 


consists, 


loose 


is set 





certain point at rear of machine under action | 


| 
| 


| 
| 


! 
variable-speed gears, 





and is especially useful 
in connection with machines for shearing sheep 
and the like. The object to provide a 
transmission-gear, which permits the speed of 
the operating parts to be varied within wide 
limits and which allows the mechanism to be 
stopped or started by a simple motion of the 
operator. 


is 


HAND-POWER PROPELLER.—N, Jounson, 
Chicago, Ill. In this case the invention has 
reference to hand-power propellers, and has 


for its object the provision of means for pro- 


| peling small boats upon park-lakes and similar 


To provide for this, the sleeve | 


places without the use of oars, and thereby 
enable such boats ‘o move about freely, without 
interfering with each other. 
CIGAR CUTTER AND 
WIDMANN, Philadelphia, Pa. One purpose here 
is to provide a form of cutter and lighter 
wherein a tension-controlled fountain for liquid 
fuel, such as gasoline, is provided with a wick 
for ignition and pivotally mounted upon the 
base for movement to and from the sparking 
device in an electric circuit tLe batteries where- 
of are concealed in the base, so as to produce 
a spark at the exposed portion of the wick 
as the fountain is swung outward to light a 
cigar, the current being closed and opened at 
moment of passage of the fountain to and from 
contact with the sparking device. 
BALI-BEARING.—J. F. Sprinocer, Girard, 
Pa. The object of the invention is to provide 
a bearing arranged to insure a true rolling 
motion of the balls, unaccompanied by sliding 


LIGHTER.—F. A. 


between balls and bearings, to bear heavy 
strains, and to allow convenient adjustment 
with a view to taking up wear, and more 


especially designed for use on journal-bearings 
and the like, in which ‘he main portion of the 


strain is approximately perpendicular to the 
axis of the shaft. 
LABELING-MACHINE.—A. Marcus, Shreve 


port, La. In operation a bottle or package is 
placed on a seat. A label then taken off 
the pile and is passed over an exposed surface 
of the pasting-roller from left to right to 
apply the paste, and the label thus charged 
uniformly with paste or glue is by continuation 
of the same nfovement quickly slipped onto the 
bottle In about the same plane, thus getting 
the label on the bottle immediately after past 
ing it and before it has time to curl up. Lo 
cation of labels on bottles is uniformly the 
same by the indication afforded by the marker. 

AUTOMATIC WEIGHER.—A. McLeop 
J. H. McLeop, Marietta, Kan. The grain 
received into a stationary hopper and dis- 
charged therefrom into a movable weighing 
hopper which is connected with weighing 
and other mechanism that when filled it tilts 
automatically and the weight is duly recorded 
or registered, the hopper being then 
matically restored to .ts first position, where 
it receives another charge of grain and 


is 


is 


80 


auto 


upon 
tilts and discharges as before. It is an im 
provement upon the weigher for which the 


inventors formerly received Letters Patent. 


Prime Movers and Their Accessories. 
STUFFING-BOX.—M. Brerecky, New York, 
N. Y¥. The object of the invention pro 
duce a box which will present a metallic pack 
ing and absorbent or vegetable packing and in 
which special provision is made for conducting 
the lubricating fluid to the vegetable packing. 
It relates to stuffing-boxes such as used for 
pistons, tail rods, and similar moving parts. 
METALLIC PISTON PACKING. 
PriauM, Pittsburg, Pa. The invention 
tains to metallic piston-packings, such as shown 
and described in Letters Patent of the United 
States formerly granted to Mr. Pflaum. The 


is to 


N. 
per 


object of the present invention is to provide a | 


parts 
In 


packing composed of comparatively few 
and arranged to prevent leakage of steam 


| the cylinder from one side of the piston to the 


| 





| 
} 





of the 
engine-cyl 


other and to for all wear 
interlor contacting of the 
inder and the piston-packing, thus requiring no 
reboring of the cylinder. 


compensate 
surfaces 





Railways and Their Accessories, 
SAFETY APPLIANCE FOR AIR-BRAKES. 
W. H. Winks, Baltimore, Md. In this 
the improvement relates to safety appliances 
for air-brakes, and has for its object to provide 
means whereby the brakes on a locomotive and 


case 


train of cars will be quickly applied when a 
switch is open or a danger-signal set should 
the engineer from any cause fail to note the 
open switch or danger-signal. 
RAIL-BRACE.—W. M. Jenkins, Guthrie, 
Oklahoma Ter. The brace sécurely fastens 
rails to the cross-ties. The brace has an 
anchorage underneath the tie. There are many 


advantages. Each tie is firmly anchored at 
each end to the two ralis, so that the rail is 
immovable against all strains. There ig great 


saving in spikes, and as the tiles are not plerced 


at any point their longevity is greatly in 
creased, Stability of the track also increases 
safety of travel and avoids much loss of life 
and property. Tension of rail-joints is main 
tained which deadens sound and avoids all 
initial looseness. The brace will allow the 


height of the rail to be increased without dan 
ger of the rail turning. 

RAILWAY-TIE.—E. A RASMUSSEN, Hot 
Springs, 8S. D. In this patent the invention 
has reference to improvements in metallic tles 
and rail-fastenings for railways, the object 
being the provision of a metal tie that will be 


and 


comparatively light, yet strong and serviceable 
and having novel means for securing the rails. 
The tle is inserted in the roadbed and 
interior filed or packed with dirt, cement, 
the like. 

COMBINED TIE AND RAIL-FASTENER 
E. P. BexemMan, Concordia, Kan. The improve 
pertains to metallic rallway-ties 
means for securing the track-rails. The 
had in view is to provide a tle and rall-fasten 
ing means which shal! afford improved securing 


the 


ul 


and 
oblect 


ment 


means for the rails and prolonged use of the 
tie over all similar ties and rati-fastening 
means. 


METALLIC TRUCK FOR RAILROAD-CARS 





F, Gesnarpt, Alliance, Ohio, -The invention 
refers to trucks for cars such as shown and 
described in the applicatson for Letters Patent 
of the United States formerly filed by Mr 
Gebhardt. The object of the present inven 
tion is to provide a truck for cara which Is 
exceedingly strong and durable and arranged 
to provide a solid bed for the car-body to rest 
on and to readily accommodate the draw-bar 
timbers. 

Designs, 

DESIGN FOR A FRAME.—G. H. Rice, New 
York, N. Y. In this ornamental design the ta 
ventor produces a form of almost a true circle 
in the interior of the frame Exteriorly the 
frame presents an almost square appearance 
secured by the four corners being extended and 
capped with scrolls. Mr. Rice has also de 
signed ancther frame with nearly identicai 
lines and scrolls (the latter six in number), 
} excepting that the frame adopts an oval in 
terior and an oblong outer form. 

Nore.—Coples of any of these patents will 


tern cents each, 


be furnished by Munn & Co, for 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 


lt# Votes 
and 


HINTS TO CORRESPONDENTS 

| Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should ‘give 
date of paper and page or number of question 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 



































| though we endeavor to reply to ali either by 
| letter or in this department, each must take 
his turn 


Buyers wishing to purchase any article not adver- 

tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
| the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements veferred to may be 
had at the office *rice 10 cents each 

Books referred to promptly supplied on receipt of 

ce, 

Minerals sent for examination should be distinetiy 


price 
marked or labeled. 





(10331) <A. C. L. asks: Is it possibile 
to convey a,current of electricity from a bat 
tery, stored in a locomotive, to the rail 
through the axle and wheel? Does not the 
oll bearing Interfere with a perfect conne« 
tion? A. We presume it is possible to conves 
a current of electricity from the locomotive to 





the rall through the axles and wheels, though 
we never tried the experiment. We think so 
because the current from the overhead trol 
leys goes through the motor and the axles to 
the rail and returns to the power house in 
that way only. 

(10332) W. J. C. wishes to know how 
to remove indelible ink marking from clothing 
A. Indelible Inks are of such variable charac 
ter that it is quite impossible to reply. Man; 
| of these inks have nitrate of silver as a basi 
in this case, a soluticu of hyposulphite of soda 
might help. Some other inks might possibly 
be bleached out with javelle water and weak 
murlatic acid; this can be used only on whit 
goods, as most dyes would be destroyed Dos 


sibly also a solution of sulphurouws acid might 
of service. 
(10333) G. 


me how 


be 
B. D. Can tell 
to construct a 
will burn under water 
device). Any hints 
appreciated. A. Any lamp 
water if protected from the 
plied with We do not 
way to produce a light 
trie light need air, a fact whieh 
renders it light by 
electricity, but this is out of the question with 
The barn under 
No for util 
the fact cost is 
too great for such a wee 
(10334) K. T. asks 1, 


to synchronize a dynamo and a motor, the latter 


asks: you 


light that 


an 


lamp or 


of 
proceed 


electric 


(outside 


how to wili 


will burn under 


water and 
know 


water 


gut 
any other 


An ele 


air. 
under 
does not 


easier to have under water 


metal will 


means 


you. potassium 
ined 


Its 


water has been ¢ 


iNumination 





izing 


Is it possible 


run by the former, with reliability as to emall 
variations of speed? A. The single-phase mo 
tor must closely synchronize with the dyname 


current Direct-current 
motors need not do so. 2, If so, will yeu give 
directions for building a simple and inex 
pensive mode! to Illustrate the fact? For my 
purpose the minimum speed “would be 
600 revolutions a minute and the maximum 


which furnishes the 


about 





2,400. The sensitivity ought to be such that 
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when the desired tone is reached An olive 
brown of a blackish brown is the result ro 
Make Blue Prints Green Make four solutions 


as follows dolution A. Water 8 ounces and a 


j crystal of nitrate of silver as big as a pea 
Solution B. Hydrochloric acid 1 ounce and 
water 8 ounce Solution C. Pour a solution 


f iodide of potassium (iodide of potassium 1 


}ounce and water 8 ounces) into a saturated 


|}solution of bichloride of mercury until the red 
| precipitate is just dissolved, and then add four 
|} times as much water as the resulting solution 


Solution D. Water 16 ounces and iodide of po 





tassium 1 drachm Then take the blue print 
and bleach it with solution A, when the image 
will become pale slate color or sometimes a 
pale yellow Then wash thoroughly and im 


nerse the print in solution B, when the image 


ill again become blue Then, without wash 


n solution C, when the 


ing, immerse the print 
image will become green but the “whites” will 
be of a yellow tint Then put the print in 
ution B again, without washing. Then wash 
and pour solution D over the print to purify 


the whites and to give the green image a bluer 
tint but do not leave print in this solution 
too long, as it has a tendency to make the 


print blue again 


(10348) C. S. asks: Please answer the 
following question 1 do not know whether 
the na is corres but | have heard that 
a metal, changes its resistance to 
when light strikes it Kindly in- 
form me about the price, the resistance it 


offers per square meter of surface, and whether 





the supposition that it increases its resistance 
when light strikes it is correct; also how sensi 
tive it 4. Selenium is not a metal, but 
in elementary substance which in its ordinary 
ondition is a brittle solid of a glassy luster 


and fracture and a brown color It melts at 


about 430 deg. Faht vaporizes at about 1300) 


deg., and burns with a blue flame, giving out 
an odor resembling that of putrid horseradish 
Ordinary selenium is a very poor cond ol 


having an electrical resistance 37,500,000,000 








times that of copper When annealed for sev- 
eral | s at a temperature just below its 
melting point, with subsequent slow cooling, it 

rms a crystalline substance with a lower re- 
sistance It i now sensitive to light Its 


in is reduced, not increased, in propor 

n to the square root of the illumination 
and also the effect Is greater with a high elec 
tromotive force than with a low one Narrow 
strips of annealed selenium are formed between 
the edges of broad plates of metal, so that the 
cross section is considerable ind thus the re 
sistance is reduced while the area exposed to 
light is considerable This is a selenium 
cell When the light strikes it, Its resistance 
may be reduced as much as one-half A cell 
whose resistance in the dark was 300 ohms 
dropped to 150 ohms in the light Such a cell 
electricity, but a measur- 


is not a generator o 
ing instrument for determining the intensity of 
light 


(10349) 4A. L. V. asks: l. Will you 


kindly explain the action of the inductor 





alternator, of the type not having a large 
cylinder at one end A. The toothed pro- 
jections upon the moving portion are called 
the inductors The surrounding frame has 


projections of the same shape and size, which 
constitut the cores of the armature coils. 
When these two sets of projections are oppo 
site each other, the magnetic reluctance is at 
the minimum and the magnetic flux through 
the armature coils is at the maximum Simi 
larly when the inductors are in the inter- 
mediate position, the flux is at a minimum 
Thus the current is produced without moving 
wire, or collecting devices, with their attend 


ant risk of chafing and loss of energy by fric 
n See Sheldon’s Alternating Current 
Machines,” price $2.50, by mail 2. Why is 





t it, although the current from an X-ray 
induction coil is alternating the discharge 





passes through the tube in only one direction? 
A. The secondary current in an induction coil 
is ne iiternating when the discharge points 
are drawn out so far that the spark passes 
only when the primary circuit is broken rhe 
current then is a succession of impulses all 
in the same direction, the current produced by 
the making of primary urrent is suppressed, 
rot being able to leap the gap The X-ray 
tube ised with direct current in the primary 

i ut i nergized in this mann rheir 

rrent 3 inidirectional and discontinuous, 
ind not alternating. 3. In the 110-volt alter- 
nating-current system of incandescent light- 


ing, why is it that, though the circuit is al 
ways complete through the primaries of the 
transformers more power is required when 
more lamps are put in use on the secondary 
circuit \ In any system of ineandescent 
lighting by multiple are, or parallel arrange 
ment, when one lamp is on, the resistance is 
such that only the current required for that 


lamp can flow; when two lamps are turned on, 


e resistance is half of what it was before, 
ind twice as much current flows. More power 
is therefore required of the generator If no 

imps were lighted, the generator would not 


ibe called upor or any current, and it would 
m free, offering no resistance to motion ex 

ept the friction of its armature shaft This 
true of all dynamos, alternating or direct 
(10350) I. L. asks how to metalize in- 


sects so as to render them capable of coating 


washed | by the galvanoplastic process I have tried 


phosphorus and bisulphide of carbon, but find 


power lamp at 110 volts may | 
take one-half an ampere, and thus use 55 
watts per hour. Ten lamps will use 550 watts, 





— — — —— 


] “ = 
pro | bath a minute or so longer than it appears )|it very dangerous; as it is liable to burst into 


flames instantly. A. Dissolve 1 ounce of phos- 
phorus in 1 pound of bisulphuret of carbon 
by frequent agitation. Add to this solution 
1-3 pound of beeswax and mutton tallow 1.3 
pound Dissolve by gentle heat and guard 
against fire, as the mixture is very inflammable, 
To this add 1 pint of spirits of turpentine 


land 2 ounces of pure unyulcanized rubber dis- 


solved with 1 pound of asphaltum in bisul- 
phate of carbon When the solution is com- 
plete, it can be applied to insects, flowers, ete., 
which are then dipped in a weak solution of 
nitrate of silver or chloride of gold In a 
few minutes the artic! 





*s are covered with a 
thin film of metal. They can be plated in the 
usual way. 


(10351) E. H. writes: I have need of 


a resistance of 25 ohms in the form of a strip 





of German silver % inch wide, 24 inches long, 
How thick must it be, or what gage? If | 
should use it ™% inch wide, 24 inches long 


what gage must I use? A. Te get 25 ohms 
resistance with astrip of German silver 44 inch 
wide and 24 inches long will require that it 
be five millionths of an inch thick. If it be 
% of an inch wide, it may be a _ thought 
thicker German silver has 13 times the resist 
ance of copper li.nce a copper wire for the 
same size might be 26 x 2 feet or 26 feet long. 
And if 26 feet have 25 ohms, one ohm will be 
1.04 feet long. Our wire table gives No. 39 
wire as having 1.20 teet per ohm, which Is 
near enough Hence a German silver wire of 
the same size would have 25 ohms for a length 


of 2 feet The problem then is to find the 


thickness of a plate whose sectional area is as 


great as a No. 39 wire, and whose width is 
a half inch The diameter of the wire is 
0.00353 inch Its area is 0.00001 square inch. 
One half of this is 0.000005 inch. 


(10352) R. R. S. asks: Why cannot 
the high-voltage alternating currents induced 
in the secondary of an induction coil be 


changed to direct currents and used the same 
as other currents of high voltage? A. The 


induction of an alternating e. m. f. is a neces 


sity of the action of an interrupted direct 
current When the primary circuit is made, 
the induced current in the secondary is in 
the opposite direction from the current which 
induced it, since that is the proper effect of 
an increase of magnetic flux upon the turns 


of the winding; when the primary circuit fs 


broken, the opposite effect Is produced, and 
the induced current is in the same direction 
as that of the current which induced it. The 
induction of an alternating current by an in 


errupted direct current is therefore a neces 


sity Now, as to the transformation of such 
an alternating current into a direct current. 
When a condenser is employed with an indue- 
tion coil, the induced e. m. f. upon making 
the primary circuit is much weaker than that 
which is set up by breaking the circuit. Be- 
cause of this fact, when the spark terminals 


‘f an induction coil are separated so far that 


the e. m. f. set up upon making the primary 


ireuit cannot throw a spark across the gap 


between them, the spark passes only upon the 
breaking of the primary circuit, and the in 
duced current is a direct current, acting by 
impulses, there being as many impulses per 
second as there are interruptions of the pri- 
mary current at the vibrator or interrupter. 
This is the method in which induction coils 
are ovdinarily used for experiments If one 
would see the spark at making the primary 
circuit, he can produce it by bringing the 
spark terminals nearer together, till a spark 
is produced upon making the primary circuit, 
This spark is from positive to negative in the 
opposite direction from the spark upon break- 
ing the primary circuit, No way has been 
discovered for using such an arrangement as & 
source of power or for lighting lamps, so that 
it can compete with the alternating-current 
dynamo, generating an _ electromotive force 
high enough for all practical purposes. Any 
transformer is operated at some loss, and the 
induction coil, throwing a spark through a 
wide gap of air, is not an economical trans- 
former. 


(10353) G. C. W. asks: An electric 


company charges for current 10 cents per 
kilowatt-hour. How many kilowatt-hours are 
required to run ten 110-volt 16 candle power 
lamps 10 hours? Also, how many for a 5 
horse-power motor, 110 volts, and a 220-voit 
motor for the same time? A. A 16 candle 


e assumed to 


and in 10 hours will use 5,500 watts, or 55 
kilowatt hours, which at 10 cents per kile 
watt hour will cost 55 cents. An electrical 
horse-power is 746 watts, 5 horse-power for 
one hour will use 3,730 watts, and in ten hours 


will use 37,300 watts, or 37.3 kilowatt hours. 


at ten cents per kilowatt hour will cost 
It is common to reckon ‘11-3 horse 


power per kilowatt hour. If. reckoned thus, 


the bill would be $3.75. The voltage does 
not affect the horse-power. If the current 


were supplied at 220 volts, the amperes would 
be halved, but the watts would be the 
and the bill calculated would be the same. 
The real bill as found from a meter might be 
very different from this. The motor does not 


same, 


run at best efficiency unless it runs at full 
load If it is not using 5 horse-power, it 
takes more than the proportionate part of 5 
horse-power to drive it; how much, it is not 


possible to say in general terms, 
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(10354) E. A. asks During a rain- 
storm a click, and sometimes a very brief 
ring of a telephone bell is frequently audible, 
and is always coincident with a heavy stroke 
of lightning It seems very evident that the 
elick of the bell is due to the lightning being 
coincident with it, but how does the light 
ning cause the bell to click’ A. The ringing 
of the telephone bell when a discharge of light 
ning occurs in its vicinity is explained by in 
duction. The electric discharge affects the 
wire in the same manner as the discharge of 
a battery current through the wire would do 
The magnet attracts the armature, and the 
bell rings. It is a frequent occurrence with 
both telegraph and telephone lines. 





(10355) J. D. A. writes: On several 
occasions | have read in the answers to ques 
tions of your valuable paper, that lightning is 
due to atmospheric disturbances. I have also 
noticed that this theory is advanced in most 
of the electrical books that have come to my 
hands Though it is undeniable that there 


must be some disturbance, yet such theory 
does not seem to me entirely satisfactory, for 
it is open to the question, What is the nature 
ef such disturbance? 1 am of the opinion 
(and the more I study the subject the more I 
adhere to it) that lightning is caused by the 
heat thrown off in the sudden condensation 


of the water vapors suspended in the atmos- 
phere; the condensation being caused by the 
atmospheric pressure, and taking place when 
ever said pressure becomes greater than the 
expansive force of said vapors. Is not this 
possible’? 1 would like to know your opinion 
on this theory, either through the columns of 
your paper or otherwise. A. While the con 
densation of water vapor in the air may be 
concerned in the production of electrification 
of the water drops in the air, it is not easy to 
see how the pressure of the air can be any 
diferent from the pressure of the vapor of 
water in the same place in the air, unless the 
law of Newton is untrue, that action and re 
action are equal The production of a flash 
of lightning is not yet accounted for by any 
theory, and we shall have to wait for more 
knowledge than we have to explain this phe 
nomenon 


(10356) C. R. McM. writes: I desire 
to maintain a heat of about 105 degs. to 110 
degs. in a box containing about 8 cubic feet 


of air. Can I do it by sending a current from 
aosmall battery through wires? Hiow many 
ells and what kind? How much wire and 
what kind A. We cannot advise the heating 


of air by electricity if expense is an object 
It will cost many times as much as an oil 
lamp, and be as difficult of regulation as that. 
It can be done, however, by a coil of No. 14 
or No. 16 iron wire with three or four cells 
of battery The bichromate cell will give the 


heat quickest The Edison-Lelande cell also 
may be used It will work slower and last 
longer A bichromate cell will need to be 
renewed every day. The length of wire should 


be perhaps fifty feet. We cannot give definite 
figures, since there are so many circumstances | 
to affect the result. If you get too much | 
heat reduce the battery, if too little add more 
cells. 
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CONSUMPTION AND CIVILIZATION. By Dr. 
John Bessner Huber, New York. 
Philadelphia: J. B. Lippincott Com- 
pany. Profusely illustrated. 536 
pages; large 8vo. Cloth, $3 net. 

In this book of over 500 pages Dr. Huber has 
Produced a masterly and exhaustive treatise on 
the subject of Consumption. Every phase of 
the disease—including cause, prevention, and 
cure—is described in such an interesting and 
mstructive manner that it cannot fail to prove 
attractive to physicians, invalids, and all per- 
sons who are interested in the prevention and 
cure of this disease, which is the cause of one- 
Seventh of all deaths which occur in this and 
many other countries Over 130 fine engrav 
mgs are used to illustrate sanitariums, cottage 
and tent life, and many other subjects. In- 
valids and others will find much in this book 
Which will assist them in the work of restoring 
their health. 


Pkopucer Gas. By J. Emerson Dowson 
and A. T. Larter. London: Long- 
mans, Green & Co., 1906. 8vo.; pp. 
295. Cloth. Price, $3. 

Within the last three decades the subject of 
producer gas and its application has come to 
take a most important position in. engineering 
science. The authors of this book have been 
closely associated with the development of pro- 
ducer gas during alt hese years; and are ex- 
ceptionally well qualified to produce a work of 
this kind. The subject is treated briefly and 
concisely, and the illustrat'ons excellently sup- 
Plement the text The recognized position of 
Producer gas in practical work to-day is such 
that it promises +> be extended very widely in 
the near future This ; 
tule of thumb is no longer applicable, and the 
Subject must be considered theore tically as well 
ce ently. While there are numerous 

on the theory and practice of the gas 
engine, there is probably no complete work 
available at present on producer gas alone, 
and for this reason the volume in question is 


am acceptable addition to the literature of the 
subject. 
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| ufo have many other sizes to make a very 22. USE. GRINDSTONES ? tee Bere, GH. Mee CO ce cccccsccocses 841,22 
M I ! I comnplete line, including Yt {f so we can suppry you. Ali sizes | Spring wheel, C Dollinger eeese 841,15 
ge Drills. | if interested mm oe “> mounted and unmounted. always | Stacker, bay, J. H. 841,376 
i ! R Tools for reducing costs of produc -—. kept in stock. ememoer, we make a | Steam boiler, W. Downey ........6...+.se0 ° 
- ae, ¢ } he let us tell you what we have. Ask for specialt yof selecting stones foralispe- | Steam boiler, BE. R. Gustavus ...... 513 
"" , t Ila Catalog 8. cial purposes. Send for cataiogue “ 1" | Steam loop, Conrader & Gillespie i 
sts o4i iat B.F.GARNESCO. Rockford, lil. The CLEVELAND STONE CO, | Steam trap, R. M. Dixon ...... wos see S41, 12% 
" KR ' European Branch , - : Step and seat, automatically folding be . Ore 841,565 
' ding F. J. ¢ bh 841,634 149 Queen Victoria St., London, E. C, 2d Floor. Wilshire. Cleveland, 0. Stocking supporting clasp, G. Devolt....... 841,127 
Ml i Rk S41,272 Stone in imitation of marble or granite and 
Mi ‘ I I the like, manufacture of artificial, L. 
j iz, 8 4 ‘1 44 Lefrane tnd ba Rabanne ee .. 841,160 
‘ F I M 841.424 7 Stone plates, slabs, or tiles, manufacture "of 
‘ - uM. 841,608 imitation, L. Hatschek, reissue .. -» 12,504 
' " \ De M 841.490 Stone sawing machine, J. 8. Young 841,309 
Se ecra { c. Le +t 2 Soeee. coal, C. T. MeWarroll....... 841,169 
4 Pri & Rh M4 ~ Sulfur burner, C. B, Savage. 841,576 
+ post, @ J. H. Downs... 841,64 t Switeh, E. L. Nugent ...... 841,337 
+ rat " S41 YO U N E. Ee D l ! mee, Mentep, We FB. Baweh...ccescccccgeces 841,217 
. bee Tank supporting means, water, F. C. Smith 841, 
‘4 , a oe 841,153 Target shooting, back stop and receiver ™ 
, 1 Mika S41 aie e mm AF Pea . 841,611 
W. B. Chapt 841,62 reget trap, A. M. "MeOre8. c.<cscccccccdal 841,423 
ud * " tf Teaching of fractions, device for eperNErES. 
' S4 2 s the, Koops & Reimers ... 
M 1 pp ' f - Telegraphy, wireless, L. De Fore st. 
q M ford 841.167 Telephone, F. Edwards .. 
{ “f ‘ r H. tf is 841,44 Telephone calling apparatus, electric, 
i “i . M 4 I «marion dn «tinh adnate meeaearad a 
i R41 Telephone, compound, Hotugre n & Brahbm.. 841,399 
i “ \ j W ‘ 1 4 " a N D Telepbone system, W. . IAD scccecccocs 1,233 
- der Telephone system, A. mY Weiss atepaubahane 841,292 
841.106 Telephone system, secret service, A. K. 
t Fr. W. W mnduaney MELE Lee 
a4 R41. 20 = Telephone, tele ‘graph, and trolley 
‘ e . I s4 ‘ tional pole for, H. M. Scipie. 
‘ A Telephones, listening apparatus for, 
' ' 841,11 Grigsby . 0098sboes.beeen 
‘ ’ 1 g Zeleseese, prism K. Martin en ere 
n D 841.28 Tire, adjustable wheel, S. F. Mudg 
uw By R. MATHO I , M.E. Tire protector, O Kelly Ce eeecereccsesces 
- rt 841,114 Tire repairing apparatus, J. Hart 
, holde s Tire retaining attachments, locking device 
‘ r. ¥ GOR TE BONS sadcccscccccsoccceced 841,619 
. 841,358 314 Pages Bound in Cloth 152 Illustrations Tire, vebicle, F. M. Georgl..............., 1,505 
. ‘ ," a4 2 Toaster, bread, A. M. Skinner.......... 841,191 
~ ' " 841.402 Tobacco cutter, N. Du Brul........ . S41, 
. . 41.542 i Tobacco plant bed burner, A 
oO ' Price $2.50, Postpa d Flowers Soaeees eee 
“ 841,947 Tongs, Israel & Kirk ....... 
“ 4 7 Track sanding device yy * 
on 841 508 Traction device for vehicle wheels. H. 8S 
Ou rs. Ww 841.606 WERUEE  . cnsevcaccskest stab seresel ... 841,478 
0 , 841.400 Traction wheel, A. E. Glascock ndeceeds ate oan ae 
: & 1 ‘ Train ventilating apparatus, J. A. Shires 841, 
a4 7 eDe Te v* Late" +2 Trap. See Animal trap. 
v. Le 841.228 assSSeSsee Trestle, adjustable, W. L. Milner. 841,418 
a i Trimming, ornamental, C. P. Scblegel. 841,187 
‘ I s 2, 841.1 Trolley Tetlow 41,467 
! S41, 282 Trolley base, automatic, Fellows & Cammett 841,497 
. Trolley head, 0, Hoffmann ....... 41,307 
I & Trolley track, W. J. Sumner. 841, = 
841.116 : : . : : , 7. ‘Trousers, T. Halligan............ ~esee. S41,83 
I 841,530 A Practical Guide for the Gas-Engine Designer and User. Truck for electrically propelled cars, swivel, * 
' cy 41.124 : > J D. M. Pfautz EEE LTA 841.48 
f A book that tells how to construct, select, buy, install, operate, Truck, locomotive, W. Dalton...... 841,380 
t j ‘ é : Trunk harness, E, N. Buchanan ............ 841,620 
841,211 and maintain a gas-engine. Trunk line, incoming, H. M. “ost 841, 74 
_ 1 ; ; : . , a , a Tubular drill, lubricating, W. E. Roeske. 841,1 
, P " T No cumbrous mathematics : just plain words and clear drawings. Tuning device, stringed instrament. E. & “a 
’ b. wars ne , ‘ a . England : ‘ we 841,¢ 
P Wi 2 The only book that thoroughly discusses producer-gas, the com- Turbine, J. G. Callan See eal ake 841.488 
! ! Ma : . - . @ ssa nts Turbine, elastic fluid, O. Junggren..... 841,25 
§ P 1 W. Cov ing fuel for gas-engines. Every important pressure and suction Turbine, elastic duid. C. W. Dake......... $41,486 
') Rn. 8 a bs R ihn ‘ — - Turbine wheel, H. Keller............. —— 
Pi D producer is described and illustrated. Practical suggestions are Turbines, attachment of blades for, Geipke 41,508 
/ ' " \ j \ . 2.4 P : oe . . & Kugel ...... dasuen os . S41, 
841,30 given to aid in the designing and installing of producer-gas plants. Turbines, means for decreasing leakage in, ee 
' " lah ° er ° : ; ih CREED tins os0censckensuhs 841,253, 8 
2 m Write for descriptive circular and table of contents. Turbines, means for securing t 
i’ty ; ] ut C Pe Air ak tae 4 ieee 
: ling I w.H Turn de -signating ‘apparatus and ‘coin counter 
; ; combined, A. W. Mahon..........++..++ 941,554 
' w 1 D 1 Type casting machine. single, L. Schmidt.. 841,457 
1M. 8 Typewriter, music, L, C. & I. F. Badeau.. ble 
ark Typewriting machine, C. W. Walker..... S41. 
R 3s: e - SEG Typewriting machine, G. Swenson $41,352 
841.520 ; . . - “ae Umbrella, C. 8. Gurmey ........ceceseee 841,245 
; wees 841118 Umbrella locking device, B. Moses...... 841.42h 
BON. D 841489 Universal joint, A. R. & F. S. Weich.. 841.368 
; oa a a g41 179 Valve, GH. OC. Dartell 4 .cccsccsces ee 
; ; a4 0, 841.141 Valve and tapping device, barrel, R. Stock. 841,350 
E. 8 t 841,404 LL ty check, E. F. Wendelken ........++++ o41. 
an as 841 008 . Valve, cut off, S. Mucsi ........ , 
mol H M U N N & Cc oO M PA N Y ° Pu b 1 is h ers Valve for air brake systems, pressure, 1.400 
841,142 SO Fe , 
ieee ae ' Valve for mufflers, cut out, A. S. Hamilton. 841,392 
g41.2 S61 Broadway, New Y ork Valve mechanism for turbines, J. G. Callan. 841.978 
I R. Rutherf s41 Valve, steam, W. er .++ SS 
’ r ted soda pine, W Valve, throttle, E. Hoxie . M18 
ary $41,190 ee Vest, w. H. Hollar .... Spry gcse: : po 
ru entrifugal, J. Degen ee 841,648 ebicle draft rigging, W. J. rees . 
Pump stroke regulator, Summers & Mast.. 841,001 ——E Vehicle, foot propelled, W. ‘i. Dailey...... 841,689 
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The squirrels and rabbits can’t get away 
you carry this rifle. If you miss one the first 
more 












We publish tavo delightful stories— “William 
Rifle,and “ My First Rifle.” by the famous m 
FRB®, with our illust 






Showing Position 
of Ejecter in 
Ejecting Shell 


The largest manu 








Wouldn't You Like to Own This 16 Shot Repeating 





Hopkins & Allen .22 Caliber Repeater 


shots coming almost before he can move. 
It makes a ramble in the forest a pleasure—productive of full game 


bags —and all the excitement of quick successft ES 

Description : Thr 3 is the finest and most reliable repeating rifle ever offered at the price. It shoots 22 long or 

ong 16 shots for shorts and 12 for long or long rifle —and the ejector works like lightning. 

Y an ver epending on the cartridge used) almost as quick as you can pull the trigger. THE 
GAME IMPLY “CANNOT GET AWAY 

Quick take-down pattern—full length 38% in., length of barrel 20 in. —weight 5% Ibs Has that excellent 

ury belt action—the first ever put on an American sporting rifle. HAS THE BEST SAFETY DEVICE—A 

MPLE TOUCH OF THE LEVER PREVENTS ACCIDENTAL DISCHARGE. HAS THE ONLY EJECTING 

DEVICE THAT WILL QUICKLY EMPTY THE MAGAZINE WITHOUT FIRING A CARTRIDGE. 

HAS MORE UNIQUE, DESIRABLE FEATURES THAN ANY OTHER 22 CALIBER REPEATER. Has 

beautifully polished walnut stock, military butt plate, every part drop forged—iock work made of spring steel. AN 

EXCELLENT RIFLE FOR FIELD, FOREST OR GALLERY PRACTICE—SURE TO GIVE SURPRISING 

PLEASURE TO ITS POSSESSOR 


PRICE—Safe delivery quaranteed—$7.75—1F YOUR OWN DEALER CANNOT SUPPLY YOU. 


HOPKINS & ALLEN ARMS CO., Dept. 138, Norwich, Conn., U. S. A. 


London Office : 


Only 


Rifle? $775 







from you when 
time—you have 15 


il shots. 


» Tell,” the experience of an expert with his first Junior 
arksman, Capt. Jack O'Connell, WHICH WE WILL SEND 
rated catalogue of rifles, revolvers and shotguns, 


England, 
Rifles and 


Finsbury Square, London, 
Shot Guna, 
d. 


6 City Road, 


me re of High Grade 
evolvers in the Worl 








BECOME A 










thers earn 


ree to — 
; develop 
the original work ee 

hold high salaried 
We quecens pro- 


fictency t st nts, and secure itions wh ompetent 
You nligents m by writing new for full information about 
the “ Ac ching “ ”y ™m We also teach Illua- 


(eating. De elgning. Are hite © tural, Mee chanical, or Sheet 


etal Pattern Drafting s At it 8 years. 


THE 


ACME, School of Drawing 
A-278 Acme amg Kalamazoo, Mich. 





BUY A 





pund “* Treatise Mod Marine Engines,” i 
valua . wr. Send to-day tor sample leaf and Complete 
Caralog . 

THE FERRO MACHINE & FOUNDRY ©0, 
7 W cae Building, Cleveland, 0. 
Large st st Eastern Branch, 79 Cortlandt Street, New York 


JAGER Marine 
4-Cycle Engines 


Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develo 
wide speed range and reliability 
under most trying conditions 
Sizes 3to@h. p. Send for catalog. 


CHAS. J. JAGER CO. 
281 Franklin, cor. Batterymarch St., 
Boston, Mass. 


GARDNER ' * sic saagte 










‘ r is required. 

wh herewith sent 
ri D 
o 
t ith instructions how to build the 
e self for @12, Write to-day for 
de pamphlet and full! information, 


GARDNER 
St. Louis, Mo, 


‘gon N W. 


1087 Goodfeliow Avenue, 








KY. 


Manufactory Established 1761. 
Lead-Colored & Siate Pencils. Rabber fonds. 
Erasers, Inks, Penholders, Rulers, Wate 
Colors, Impreved Calculating ales. 
Send for descriptive Oircular 8. 
44-60 East 23d Street, New York, N. Y. 
Grand Prize, Highest Award, St. Louls, 1904, 


Dyk Cement Brick * 
— tes 35 


DOWN rick. A quick 
handy machine at s low price. 10 brick 
Machine $65.00. Block Machine $35.00 up. 
Concrete Mixers $100.00 up. Book Cement 
Plans 30c, Send for catalog. 

PYKEMA COMPANY 


etal Huron Street, Grand Rap 


Electrical Engi ineering 


and Experimental Work ot Every Description 
We have every facility for producing first-class work 
promptiy. Our factory 1s equipped with modern ma- 
ehinery throughout. 





Makes 5 FACE 








F. SPLITDORF 


.e 
Engineering Dept 17-27 Vandewater St., N. Y¥. City 


THE “LEADER.” 


13H. de Gasolene Auto- anne Engine 











" y guarantee 
ed Control, Complete descriptive Cata 
log upon application. Manufactured by 


CLAUDE SINTZ, 
292 S. Front St., Grand Rapids, Mich. 


j + : 
Ld 
. =-j]me 
Cement Block looks Hike pressed sheet tron. The Noble 
Cement Biock Machine makes perfect Keough Hewn Stone 
locks, single or double faced. In setting, the mortar is pressed int« 
the voids forming lugs, an ideal bond, reaisting Iateral pressure. 
Blocks made any size, Dead Air cells resist dampness, frost or heat 
Let us post you ou Modern Conerete Building Methods. 


NOBLE CONCRETE MACHINERY 
558 West Fremont St., Fostoria, 


























COMPANY 
». 





The Kickdrive Circular Saw 









Is a simple ht work ot the 
kinds most pe ters, cabinet, box, 
pattero r e makers, and wood 
Seachers ra besides engravers and 
electrot T Mack ne has a strong, 
solid iren frame and steel shaft, is thorough! 
well-b a table for var n 
work, as ripping, er iting, ¢ 

ete. Can be ope rated 8 jug or st 


also make all kinds of toot power devices. 


MAYER SLOTKIN 
210-212 Canal St., New York. 
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Vehicle, motor, B. R. Fouts .....-. 841,259 
Vehicle wheel, W. B. Gehnelder ++ 541,578 
Vehicle wheel, elastic, R. Schnicke .. $41,189 
Vehicle wheel, motor and other road, PF. 
WEONEEE oc cnccvcd woedscvcedseen couse . 841,290 
Vehicles, number transparency for, D. Ly neh 841,553 
Vehicles, transmission gearing for motor, ; 
fF. F. & B. S, Cameron........++> 841,373 
Velocipede handle bar, cushioned, M. Roser n. 841,450 
Vending machine, G. C. Yocum ..--see. 841,210 
Ventilator, Scharnweber oe 841455 
Vermin exterminator, W. P. Wyard.......- $41,207 
Wagon, dump, C. B. Kaufman... eosccene Gane 
Wagon, dump, R. H 841,411 
Wagou dumping bed, D. EB. Graves... . $41,148 
Wagon rack, J. L. Hartnett ....... 841,246 











LOFTILS S¥STEM 


ONDS 


ON_ CREDIT 


A DIAMOND FORAV N 
fifth on delivery Matancotu bes & 
© Lorlay 


ly payment: alog F r 
BOs vu ‘Retlabie. drigtnal 05. 

Lineen. mond and Wateb (redlt Ho - 

pt. A 150 , 02 State Street, © Piloage, Iii 








monip 


























Leaks Mount Birds 


and animals, Fascinating work for Men. 
Women and Boys ickly learned in yous 
own home. Sai Mfactl ion guaranteed or BO 
tuition fee. Save your fine specimens. 
orate home and den, Highiy profitable 
business or side tine. Fine catalog ana 
taxidermy magazine free, Write today. 
N. W. Behool of Taxidermy, Omaba, Sc 














Washing machine operating mechanism, G. 

Winans 2.00. ccecscccvecsseccecess . 841,605 
Water coast seat, R. B. Hapner secees .. 841,519 
Water or, M. F. Bates.. . $41,220 
Water mesten, rotary, C. A. "Lockwood. ..... 841,410 
Water motor, Howe & Ornold Jecouetas 841,649 
Water treating and storing apparatus, Ww. 

A. Powers ....+...-+- 841,176 
Waters, device for detecting " subterranean, 

A. Sehmid ...... 841,188 
Weather strip, C. B. Saint Clair.......... 841,185 
Weed and grass trimmer, ete., 0. Shidler.. rely 586 
Weeder, EB. Pearl ...... oonme eee denegeose 41°431 
Well drilling apparatus, G. D. Loomis .. $41,250 
Wheels, means for preventing slippage of 

traction, R. Shipman ......- ceccecocs OGL ED 
Whip holder E. H. Morris 841,560 
Whip socket . Armstrong ° ° . 841,4 
Winding machine, G. F. Atwood cocee Que 
Wing operating mechanism, E. M. Hartman. 841,: 
Wire belt or rope, flat, J. Kast..........++ 841,154 
Wire fabric, L. Swank .. . 841,104 
Wort, cooling, H. E. Deckebach 841,126 | 
Wrench, R. H. Legg «...++.-+> os .. 841,549 
Wrenches, pipe jaw attachment to, R. 

} : ||| eee Coeeeesoccersereerers 841,248 

DESIGNS. 

Casket handle plate, F. K. Allen........-+++ 38,411 
Check, identification, A. 8. Wily se 

Dental cabinet, Cc. Gowran.. é 

Fabric, knit, E, H, Brown. y 
Fabric, textile, 8. Young....... ’ 
Hammock valance, D. W. Shoyer . 

Hat band, I. Lichtenstein .....-.-eee0es . 88,412 | 

Lamp body, W. P. Crary.....-.-seeesesesees 88,410 | 

——— | 

TRADE MARKS. 

Acetylene generators, Acetylene Penance’ | 

Manufacturing CO,  .sescscceecceeeseeee 59,653 
Alterative, Dr. D, Jayne & ‘Son. ecceees 59,783 


Antiseptic preparations, certain “McKesson & 
Robbins 5 


Kenton ‘Baking Powder Co.. 60,7 


Baking powder, 

Balsam, Dr. D. Jayne & Son 
Batteries, dry, French Battery Co. 
Beer, Aurora Brewing Co. ......-- 
Beer, Fred Krug Brewing Co... 


Beer, F. A. Poth & Sons 
Beer, Muncie Brewing Co, 
Bending, shaping, and forging machines 


8, Wil- 








liame, White & Coe .....-.eeenee- . 59,684 
Beverages, certain, Pureoxia Co. . 59,728 
Blouses and waists, boys’, Lubell Bros 50,704 
Boilers, steam, Atlas Engine Works. 59,692 
Boots and shoes, leather, Hoyt, Rowe & Co. 50,702 
Boots. shoes, and slippers, leatber, Slater 

Shoe Co. .ececsseeess eoseses 59,678 
toots, shoes, oe slippers, leather, Parker 

Holmes & CO. .ssecccecseess .. 59,708, 59,700 
toxes, folding, Atlas Manufacturing “Co 
Boxes, wooden, B. B. Estes & Sons.. . 
Bread, Fleischmans Vienna Model Bakery.. 


British-American Co.. 
aluminium, Baer Bros 
Baer Bros, .....- 
varnish, 


Brewer's pitch, 
Bronze powder, 
Bronze powders, 
Brushes, paint and 

& Co. of Baltimore City 
Buggies and carriages, Rock Hill 





. " 69,815 
bigs Co., 
59,620 to 59,622 





suilding fabrics, waterproofing, Sicillan 
Asphalt Paving Co. ...+-+eeessee: 59,769 
Butter, W. P, Sumner .. os siveve » 59,624 


Canned fruits and vegetables, H. L. Forhan 59,740 


Canned fruits and vegetables, Pressing & 

Orr Co. .. percevececoes . 59,704 
Canned fruits and vegetables, W. P. Sum- 

ner esesceuee noeedoehecess . 59,799 





Canne i. vegetables, New Holstein Canning 

Ce 0040 00% 203 gengneececs 59,759, 59.760 
Canne d vegetables, Northern Maine Packing 

CO, scoccccccccssccsesscccevecses 59,761 to 59,764 
Cards, ’ playing, Home Game Co......+++++. 59,701 
Cartridges and parts thereof, gun and pistol, 

Union Metallic Cartridge Co.......+..+++- 59.803 
Castings, certain named, Pennsylvania Steel 

OO. cesecce ocenete eee eencencdgece pop et 
Cement for leather and wood, “fe os 








Champagne, Blondeau, Berque & 
Chucks, arbors, and mandrels, ene Twist 
Drill & Machine Co. .......++.++ 59,614 
Cigars, cheroots, and cigare ttes made of ¢ igs ar 
tobacco, Cayey-Caguas Tobacco Co 59,628 
Cigars, cheroots, and little cigars, Esberg 
Gunst Co. HM, 59,665 
Cigars, little, butle r-Butler ....+-«+0f V0, 56 59.508 
Cleaning and polishing compound, c. J. Bar | 
renpobl o9008 50,657 | 
Cloth and piece goods, certain, M. Rosen | 
baum'’s Sons spenegese 9, O45 
Coats, vests, and trousers, Kahn, Wertheimer 
& Smith Co ; °° ncaa 59,637 
Coffee, 8. Mills Ely EE Se Peat 59,706 
Coffee, C. H. Conrad os 59,800 
Colic and kidney cure for mules and horses, | 
E. H. Dunlap mite. GM swacdess Se 60,737 
Corsets, Kops Bros eswsee hee 5866 duade? 59,611 
Corsets, J. M. Lacroix - oe 59,612 
Cotton piece goods, Rice, Stix Dry Goods 
Co. Tr 9,644 
Cotton piece goods, G. Willis & Co 50,652 
Cotton piece goods and blankets Neuss 
Hessiein & Co ‘ 50,616, 59,617 | 
Cotton piece goods, excepting silesias dyed 
Simpson Sons & Co 50.648 | 
Cutlery, certain, Gray & Dudley Hardware | 
Co. ee . ee . 59,7428 
Cutlery, certain named, Joseph Allen & Sons 59,672 
Dental enamel urtificial, Pinches Dental 
Manufacturing (« ‘ ° 59,798 | 
Depilat 8, Shaving Powder Company 50,768 
Dies and die stocks, Hart Manufacturing Co. 59.636] 
Effervescing headache salts, granular, Jobn | 
Wyeth and Brother oe 59,751 | 
leet ric apparatus and supplies, certain, | 
Arknot Co. . : : ‘ 59,807 
splosives for projectiles and torpedoes, 
Sprengstoff A Carbonit. . 59,680 | 


Kastern Dynamite 6 ompany 59,661 
measuring, Enterprise 


Pennsylvania .. 59,604 


Explosives, high, 
Faucets and pumps 
Manufacturing Co. of 





Fertilizers, Seott Fertilizer Co. of Cecil | 

County oceeverescosese 5 
Fertilizers, Coweta Fertilizer Co...... 5 | 
Fertilizers, Virginia-Carolina Chemical o 5 
Fertilizers for cotton plants, New Orleans 

Acid and Fertilizer Co.......+.++. 59,706 
Fiber and articles made therefrom, veg 

etable, American Vulcanized Fiber Co 50,772 
FTreworks for spectacular effects, small, E 


H, Wagner tne téviawe 
Flavoring extracts, ©. H. Parrish 
Flour, wheat, Bragdon-Jones Co 
Flour, wheat, Huegely Milling Co.. 
Flour, wheat, D, L. Marshall 
lour, wheat, Rea-Patterson Milling Company 
Foods, certain, Seattle Pure Food Co. 
Foods, certain cereal, Jireh Diabetic 

Co, soece 
Foods, certain 

pany 0 etre ; 
Games and toys, certain, F. A 
Games, card. Flinch Card Co 
Germicides and disinfectants, Tilden ¢ 
Grain cleaners and separators, Sperry 

facturing Company 
Gum, chewing, F. J 
Gum, chewing, Dayton Sp 
Gum, chewing. F. M. Switzer... 
Hair pine and ornaments, horn, 

celluloid, Rice & Hochater ........+++. 


59,746. 





Food 
mw 


named, Curtice Brothers Com 


Richter 





mpany 59,802 
Manu 


janta & Son 
Specialty Co 





‘rubber, and 





Hair pins and ornaments, tortoise ‘shell, Rice 
& Hochster Sa veesrtesoage sous 











Home- Made 
Experimental Apparatus 





The following articles, published in the Scien 
tifie American Supplement, describe in cles 
simple English, without the ald of mathematics, 
and with the help of lucid drawings, the con 
struction of useful scientific Instruments It 
will be found, in most cases, that elaborate toolw 


are not required, 


_ ELECTRIC LIGHTING FOR AMATEURS 
The article tells how a small and simple ex 
perimental installation can be set up ut home 
Scientific American Supplement 1551. 

AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT HOME, is described in 
Scientific American Supplement 1566. 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained tn Boientific Amezi- 
can Supplement 1566. 

HOW TO MAKE A 100-MILE WIRELESS 
TELEGRAPH OUTFIT is told by A. Frederic) 
Collins in Seientific American Supplement 1605 

A SIMPLE TRANSFORMER FOR AMA 
TEUR’S USE is so plainly described Scien- 
a American Supplement 1572 that anyone can 
make it, 

A MINIATURE HOT-AIR ENGINE, 
American Supplement 1573, 

THE CONSTRUCTION OF A SIMPLE PHO 
TOGRAPHIC AND MICRO. PHOTOGRAPHIC » 
APPARATUS is simply explained in Secientifie 
American Supplement 1574. 

MPLE CAMERA-SHUTTER MADE OUT 
OF PASTEBOARD BOX, PINS, AND A 
RUBBER BAND is the subject of an article ty 
Scientific American Supplement 1578, 

HOW TO MAKE AN AEROPLANE OR GLID 
ING MACHINE is explained in Scientific Amari- 
can Supplement 1582, with working drawings 

EXPERIMENTS WITH A LAMP CHIMNEY 


Bcientific 


In this article it is shown how a lamp chimney 
may serve to indicate the pressure in the fy 
terior of a liquid; to explain the meaning of 
capillary elevation and depression; to serve as a 
hydraulic tournique, an aspirator, and in 


tent siphon; to demonstrate the ascent of 





in exhaustive tubes: to illustrate the pher 
of the bursting bladder and of the expansive 
a of gases. Scientific American Supplement 


HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS 
UREMENTS is described in Scientific American 
Supplement 1584. 


THE CONSTRUCTION OF AX INDEPEN- 
DENT INTERRUPTER,. Clear diagrams giving 
actual dimensions = ars published Soien tific 


American Supplement 1615 

AN EASILY MADE HIGH FREQUENCY AP 

PARATUS WHICH CAN BE USED TO OB. 
TAIN EITHER D'ARSONVAL OR O'DIN CUR 
RENTS is described in Seientific American 
Supplement 1618, A plunge battery of six cells 
a two-inch spark induction coil, a pater of ‘ 
pint Leyden jars, and an inductance coll, and al! 
the apparatus required, most of which ear 
made at home 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described in Scientific American Supple 
ments 1363 and 1381, 

THE LOCATION AND ERECTION OF A 100 
MILE WaREh ees TELEGRAPH STATION 
clearly +) gay pres with the help of diagrar 
in Scienti c American Supplement 1622. 

THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OU7 
, illustrated with diagrams, Scientific Ameri 
“= fg 1623, 

MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE 
illustrated with diagrams, Scientific Americar 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien- 
tific American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY 
Scientific American Supplement 1555. 

THE DEMAGNETIZATION OF A WATCH 
thoroughly described in Scientific American Sup 
plement 1561. 


KITE 


HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well expiat 
with the help of tlustrations Scientifi 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT | 
in Scientific American Supplement 1504 


Good articles on SMALL WATER MOTORS 
are contained in Scientific American Bupplemest 
1494, 1049, and 1406, 


HOW AN ELECTRIC OVEN CAN 
is explained in Scientific American 
1472. 

THE BUILDING OF A STORAGE BATTERY 
is described in Scientific American Supplement 
1433, 


BE MADE 
Supplement 





A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup- 
plement 1210, 

A WHEATSTONE BRIDGE. Sciontific Ameri 
éan Supplement 1595 

Good articles on INDUCTION COILS are 
tained in Scientific American ware ments 1514 
1522, and 1527 Full details are ' 
the coils cxn readily be made by anyo 

HOW TO MAKE A TELEPHONE ‘ bed 


in Scientific American Supplement 966. 

A MODEL STEAM ENGINE ix ' hiy dh 
serit in Scientific American Supple ment, 1527 
HOW TO MAKE A THERMOSTAT is « 
plained in Scientific American Supplements 156i 

1563, and 1566. 

ANEROID BAROMETERS, Scientific American 
Supplements 1500 and 1554. 

A WATER BATH, Scientific American Suppi 
ment 1464, 

A CHEAP LATHE UPON WHIC H MUCH. 
VALUABLE WORK CAN BE DONE na the 
subject of an article contained in Beientifi 
American Supplement 1562, 


Each number of the Scientific American Sup 
plement costs 10 cents by mail 
Order from your newsdealer or from 








MUNN & CO., = 361 Broadway, New York ] 
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Advertising in this column is 0 cents a line N 
than four nor more than ten lines accepted anit 
sevin words to the line sy ders must be accom 
amied by & remittance Further inf ati ent 

+ puenmt 

SALE AND ERCNANSS. 

ro SALES ‘4 mplete guide for Ma iste. Four 
vo um bound roe ; Cost $16.00 4 
argein at Rs t n ru and articuiars, ad 
dress B. A. ., Box 4, Chicago, |! 

yor SALB.—PROVITABLE BUSINESS. ADDING 

¢, Metal. Patented January m6. Unequaled 

‘ rake ” For full information and particulars 
acdre en We aid ‘venue, Jersey ‘ ity 

WILL SELL FOR CASH, ~* TAKEN AT ONCE 
patent rigt t S. west ¢ the Mississippi, in 
maohin " h re noe ost of sugar and flour barrels 
st jeast. ten cents each. For further information and 
serticulars, addresa American Barrel and Machine Com 
peal ™ urt Street, Boston, Mass 

YASBAU SBTAMP CO. LTD 2 PARK PLACE 
Ne Postage stamps r advanced collec 
t id A album atalogues and sup 





(each 2doz. Postage add 3, 4 and 6c. 


BUSINESS OPPORTUNITIES. | 

Wk WANT A HALF DOZEN associates with $1,000 

to 800.000 each to join us in a close rporation for the 
vrowing of bananas Land and one-halt f 





f capital al 

Hundreds of miles nearer the markets 
nercial banana plantatioa in the world 
ies unequalled, both rail and water trans 
and climate perfect. Business in the 
spertenced, responsible people Land ready | 
Investmert returned within 18 months, and 
profits assured thereafter Less than $10,000 
tua tell you abouticnow. Sanana, 4 Milk 
om 910, Boston, Mass 


remy secured 









+ xP € aT STBEPLE CLIMBER, 17 years experience, 
usiness rm plete Models, tlhustrated lec. | 
tice Or by mall Experience unnecessary 
W. lléth 8t., N. ¥ 


vill teweh ? 





“, p 
Very profitable John FF. Meighan, 311 


ANYBODY CAN MAKE GOOD CUTS AT VERY 
matt ecst with my simpie zine etching process; price #1; 
specamens and particulars for stamp. Address T 
fay. Box &, Windfall, Ind | 
1 PATENT FREED DEVICE,—I WANT TO FIND 
© one to manufacture it for me, or I will sell or let 
yaity for further informatien and particulars 
sidrews GO. W. Russell, Amarilio, Texas 


HAND AND MACHINE WOOD TURNING OF 
eve y description; job and contract work solicited 
toneer producers of Rustic Novelties Established 
i Rarton & Spooner, Cornwall-on-Hudson, N. Y 


MINING INV ESTMENTS—Good, bad and indifferent 
’ » Copper Handbook describes 425 mines, exposing 
many brazen swindles Address, for particulars, Hand 
t k. 5 Montesuma St., Houghton, Mich 


ACTIVE FIRM IN PHILADELPHIA HANDLING 
several machioery and bardware specialties, desires to 
two more spectalties to develop the 
mn and force them on the trade, taking 
veney in Philadelphia an’ tts vicinity; carrying 
tuck tor teamediate delivery tull information and 
particulars, address Bos 82, Philadelphia, , 

WANTED SM ALL PATENTED ARTICLE OR 


im tron, steel, or any metal, by manufacturing con- 
For fall particu 











ern (Oo make and put on the market 
tare, address Hox 82, Philadelphia, Pa 





INV BS TMENT involvin valf ownership or more and | 
any offeial position in old established tron works in 
mportant New York city is offered satisfactory yours | 
geatieman with $850,000 to $100.000; same required for | 
working capital and ten pre vements Principal specialty | 








a) me tely staple. & ral engineering opportanities | 
oan’ Particulars o upon suitable introduction 
foancial and general ositively oo brokers Address 





iron Works,” Box 174, New York Ciry 

WH ARE iN POSITION to secure capital, special or 
active partonere for good, sound business propositions ; 
we have several clients on band who will consider busi- 
ness openings that will stand thorough investigation 
Sam't Tt Bondhus & Co., 91-99 Nassau St | 


INCORPORATE. -Conduct your business by modern 
methods and avoid individual liability, We attend to 
ali the details ard furnish capital for favorable enter- 
grises. Representatives in all States. Write for in 
for mation today rhe Corporation Company of Ame 
rica, ® Wiliam St., New York 


LBARN TO INVENT and develop your ideas for 
rofit; we are not patent lawyers Hoston Sehool of 
if venting, ©. O. Box 466, Boston. Further particulars 


free 


POR SALE. —Portable Compressed Air House Clean- 
ing Wageos and Machinery sold to responsible parties 
. perate in cities of from five thousand inhabitants 
upwards. Bach Portable Cleaning Plant bas an earning 

apacity of from $50.0) to $70.00 per day, at & cust o 
about 3.00 per day. Capital required from $2,000.00 up- 
wards. Stationary Residential Plants also from $450.00 
upwards, Over 10 companies operating our system. We 
are the ploneers in the business, and will prosecute all 
tofringers State references. Address General Com- 
prease a Air House Cleaning Co., 456 Olive Street, St. 

oals, Mo 


1 S88LL PATENTS To buy or having cne to sell, write 
Chas, A. Beott, 719 Mutual Life Building, Buffalo, N. Y 


WE MANUFACTURE MB®TAL SPECIALTIES of 
ali kinds. Best equipment, Send sketch or mode s.or 
estimate, stating quantity Hayes Mana facturing Co., 
“5-75 Mayberry Avenue, Detroit, Mich 


HELP WANTED. 


aPRCLA LISTS. THE MORE OUT-OF-THE-ORDLN. | 
ary you ability, the betcer our facilities for serving 
yi Write ws to-day, stating age and experience 
Hapeomds, 06 Broadway Y 


TYPEWRITERS. 


ryYrPRWw at . Ss RS, $15, 8%, $60.—Remington, Smith 
Premier nderwood, and all other makes. | 
“nen of onan ae Free trial. St. Louis Typewriter 
Mxehange, No. 8 Olive St. Estabiished ® years. | 


AMEBICAN TYPEWRITERS.—Our own manufac- 
ture, fully guaranteed, $10.00 to $60.00. Special pric« 
in towns where we have no agency For particulars | 
eddre 24 American Typewriter Co,, 31 Broadway, N.Y | 








| Women send for my booklet 





FACTORY AND MILL SUPPLIES. 


STOR PAYING WATER RENT at your mill or fac- 
t 


Brect a Caldwell Tank on a Caldwell Tower or 
Hiding Plenty of pressure for every purpose. 
vr rotection besides. First cost only cost. Dozens 


ferences right around you. John T. Stearns & 
silk Manufacturers of Elmira, N. Y say: 


Don’t see how_a factory could do without it.” Send 
for Diustrated Catalogue and Price List. W. EB. Cald 
well Co., Station D D,, Louisville, Ky. 


FOUNTAIN PENS. 


. i. ‘ S ITSELF BY A BREATH No sticky threads, 
y joints. Can't leak Positively cleanest, most 
fountait pen made. Get catalogue. 5. ( 

Pen Co., 70 Nassau St., New York 











PHOTOGRAPHY. 


ALL THAT'S GOOD LN PHOTOGRAPHS -For pub- 
lication or private orders. Developing, printing private 
orders. Spooner & Wells, Inc., 61 Broadway, cor. 65th 
St.. New York. Tel. 472 Col. 


DIFFICULT PHOTOGRAPHY OUR SPECIALTY 
Fine interior.and architectural views. Copies and en- 
larwements. er antile and half tone work. Paintings 
copied by color value process. Models and machinery 
ete. ©. C, Langili, 0 zB Mth St., N. Y¥. 





BLUE PRINT PAPER. The finest made. Obrig 
Quality stands back of it 4x5, l60.: 5x7, 280.; 8x10, 6c., 
Other sizes in pro- 
portion. Per roll, 42 in. by 0 yds., $2.25. Send for lists 
of photograpbic supplie s. For full partic on ars address 
Obrig Camera Co., 47 Fulton Street, New rk 


WE PHOTOGRAPH any thing, any where. any time 
Building, Paintings. Plans lels, Machinery. Estates 
et liiustrations for Advertisers. The General Photo- 
graphing ¢ 1215 B’way, Daiy’s Theatre Bidg., N.Y. City 

LUMIERE PLATES PAPERS & CHEMICALS 
For 3 years the standard in Kurope. A free Sample for 
the asking. Write N. Y. (Office, 1] Weat 2th St. Fac 
tories, Lyona, France, and Burlington, Vt 


CAS-LIGHTING APPLIANCES. 


“SIMPLIQUE”’ ELECTRIC GAS LIGHTER. Simple; 
Economica Household necessity where cas is used 
Fits any standard dry battery By mail #1.@. Without 
battery Hic. Wm. Koche, 8 Clerk St., Jersey City, N.J 





MACHINERY FOR SALE. 


IF INTERESTED IN POWER for any kind of light 
manufacturing, electric lighting, marine or other pur- 
poses, get information on the most improved kerosene 
oll engine by sending for catalogue to Remington Oi! 
Engine Co., 41 Park Row 





REMOVED to larger quarters, we offer our large | 
stock of new and second-hand machinery; also boilers. 
engines, dynamos, motors, materials and supplies. 
Liberty Machinery Mart, 153 West Street, New York 


WANTED—MISCELLANEOUS. 





$1.50 per dwt. for clean 
PLATINUM SCRAPS 
Send by Regular Mail for Safety 
National Refinery, 239 Taylor Ave., Newport, Ky 


ALCOHOL MANUFACTURING. 


| 
| 
EXPERT ADVICE in the manufacturing of alcohol 
and comers seed yeast. Analysis of all raw materials | 
and by-products. H. H. Freund, Technical Fermenta- 
tion ( commis t, 146 Bast 23d st., New York 


EDUCATIONAL. 
MONEY IN DRAWING AMBITLOUS MEN AND 
“ A New Door to success.” | 
Full year’s practical art instruction for $30. Grant E. 
Hamilton Studio, 441 Flatiron Building, N. Y 





| 

ASTRONOMY. } 

| 

STARS AND PLANBETS—learn to know them at a! 

glance Astronomy in simplest and most fascinating | 
form The Revolving |’lanispbere shows ciearly prin 


cipal stars visible any bour in year Simple, bandy, re- 
apie Only Sic. T. Whittaker, Publisher, 123 Binie 
House, New York 


SCHOOLS AND COLLEGES. 


PATENT LAWS AND OFFICE PRACTICE.—Thor- 
oughly practical course by mail for attorneys and in 
ventors. Postal brings free specimen pages and full in- 
formation. Cor. schoo! of Patent Law, VLept. A. 1858 
Mintwood Place 


», Washington, D. ¢ 








Hammers, George Worthington Co oO, Gn 
Harmonicas, mouth, Firm of M. Hohner 58,700 
Hats and caps, certain, I Schoble & Co 
0,647 | 
Hats, stiff fur, 8. C. Holley & Ce ' 
Horns and supports therefor, amplifying, Tea | 
J 








rray Company « ewark 
Hosiery, N Snellenbure & ( zs | 
Hosiery, f A. Patrick & ¢ 
Insulating om pounds Massachusetts Cheml 

eal Co 59,613 | 
Jewelry and = silver metal ware certain | 

Fishel, Nesslter & ( 59,724 | 
Jewelry and solid and plated precious metal 

ware, certal Oneida Community 59.707 | 
Knitted shirt drawers, and vests, Reins & 

Meiss 59,645 
Lamp and lantern globes, R. Ff Dietz Com 

pan) 59,642 
Lawns, Eddystone Manufacturing Co 50,662 | 
Laxative salts, Body Builders Medicine (¢ 59.773 
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J. M. Delaney & Co 59,660 
Leather, harness, ( F. Pauli & Son 59,640 | 
Leather manufacturers, certain, Gray & Dud | 

ley Hardware Co 59,608 } 
Leather, paste for filling defects in, H. ¢ | 

Bee 59,734 | 
Leather, shoe and glove, Surpass Leather | 

Co . 59, 625 
Linen goods, certain, Dayton Dry Goods Co 59,631 
Liniment r counter irritant, Dr ». Jayne | 

& Sor 59,782 | 
Liquid separators and parts therefor, centri 

igal Aktlebolaget Salenius Werk 
atader 
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| x cts gon Malt Bxtract Co 
SP ECLAL BARGAINS Remington No 2, writing two nal ult extracts, Paragon Malt Ex 
re Densmore, Hammond, Franklin $15 each, shipped tract ¢ 59,766 
privilege o f examination. Write for Brpte atalogue | Me sl preparation, certali Jiu M. Scott 
¥,” Eagle Typewriter Co., Suite 11, 3 Broadway, N.\ & ¢ 59,784 
Medicinal preparation, certain named, E. M 
3 J. Mal _ - 59,787 
| Medi il preparation for purifying and treat - 
PATENTS FOR SALE. | g the blood, McKesson & Robbins 59,757 
| 
FOR SALE.—U. 8 AND CANA! Paes os | Somes Leesretieas, Coreen, We ee anaes 
i \ t in Fence Posts wires | 4 er & x png EY 
: positioned in any desire + i ” For | fedicines laxative, I A. Luyties 59,752 
tus! particulars, address © You 1A, Attica, Mich | Medicines, tonk alterative laxative, and — ; 
| diureth Wells & Richardson Co 59,806 
AU PTOMOSGILLE PATENT FOR SALE Protects | Metal manufactures, certain, Thomas Devlin 
‘amaged tire prevents skidding. Sure of big sale Manufacturing Co 59,730 
Muse cheaply. Notable to manufacture. Will sell patent | wyi_ ream butter and cheese H J 
er on royalty. G. Adama, 712 Pine 8t., St. Louis, Mo Nictert 59,818 
. t o rth rton ri 59,607 
FOR BALE.—Basic patent. Prevents fres following ~ ‘ oe — ere" bs . thing? = vor 
arthquases. Small, simple device + positive action; utritive, restorative, stimulative, and anti- 
ebeap to make and install. Nw ope nee for up-keep. septic mpound Tilden Co : 59,801 
8. DD. Merchant, 27180 Central Ave. umeda, California. | ll, certain named cooking, Union O11 Com- — , 
pat 59.80 
WANTE.—Purcbaser Cunadian rights (just issued) Ol, lubricating, Galena-Signal O11 Company. 59,780 
of “ Rapid rurbine Tube Cleaner Adopted U. &. | o4 liws I I Corazzini 59.810 
Navy Guaranteed superior to any Free trial machine ntment. K. M. Brown 59.775 
rT te ' Mig. Co . 
for tests Andrews Mfg. Co.. Rockaway mera and field glasses and binoculars ‘ 
PATENTS SOLD ON COMMISSION. Lf you wish raussig sees ees 59, 649 
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Our enormous increases are derived from 
three sources: from the man who is buying 
his first Remington; from the man who is 
buying more Remingtons; and from the 
man who has tried other than Remingtons. 
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Just Published "yaa 


The New Agriculture 


By T. BYARD COLLINS 


12mo, 374 pages, 106 illustrations, cloth, price $2.00 


HIS new and authoritative work deals with the 
subject in a scientific way and from a new view- 
point. Dr. Collins has devoted his lifetime to the 


study of changing economic agricultural conditions. 


“ Back to the soil” 
tion and never so worthy of being heeded as during these 


was never a more attractive proposi- 
opening years of the twentieth century. Farm life to-day 
offers more inducements than at any previous period 

the world’s history, and it is calling millions from the 
desk. ‘The reason for this is not at first obvious, and for 
this reason Dr. 
which demonstrates conclusively the debt which agricul- 


Collins has prepared the present work, 


ture owes to modern science and the painstaking govern- 
ment and State officials. Much of the drudgery of the old 
farm life has been done away with by the use of improved 
All this tends to 
create wealth by increased value of the product and de- 
Irrigation, the new fertiliza 


methods, improved stock and varieties. 


creased cost of production. 
tion, the new transportation, the new creations, the new 
machinery, all come in for a share of attention. The 
All who 
are in any way interested in agriculture should obtain a 
copy of this most timely addition to the literature of agri- 
A full table of contents, as well as sample illus- 


illustrations are of special value, and are unique. 


culture. 
trations, will be sent on application. 


MUNN & CO,, sccnttie Scion” 361 Broadway, New York 
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Paper, tracing, E. G, Soltmann .......... H 
- Paste, A. 8S. Hoyt : i? { 
Pens, fountain, E agle Pencil Company ; a 
The Modern r 5 Pens, pen feeds, caps, and barrels, fountain a 
€ j L. E. Waterman Company geedeee tens 59,703 { 
i Periodical, F. Brady ° i a ° 50,695 a 
Toilet Paper ‘ Plastics composed in part of pyroxylin or ¥ 
— LA soluble cotton, Celluloid Company ...... 59,@29 
; ¥ Plows, Ohio Cultivator Co, . 06s bbhe ov 59,618 
Thenew, soft, strong toilet /gps. Pork scraps, sausages, and bacon, R. M 
tissue, made perfectly anti- a ‘ein : Burnett . ‘ .... 59,808 
Ria caRica ile a , - { *ottery and ceramic products, fine, Societe 
septic t -. thoroughly : & Anonyme pour la Fabrication des Faiences | 
jmprect i with Canada rs fines et Produits Ceramiques. ne 


Balsam. In rollsandsheets. Powder, taleum, Summit City Soap “Works. 
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Registers and faces and borders therefor, | 
comes wrapped in p urchment, in sealed care | pnennogg ow Ang Kteord ( meres Hard one 
tons. | 100, 15e, = | Remedies, eye, Haley-Laybourn Eye In 
25 she free. $x wort rh se et a any any- firmary ae ... 60,744 Y . ‘a , 
where. r $2 we will nd with the paper Remedy for certain named diseases, R. L at < arases > ven r 
an S. P. Co. oxidized copper cabinet. Hammond 2 : ; : 59,745 ou 8° ta ar as Sci¢ ntihie alls 
Web 11 proposition for office buildings eS ey Seeks, © A designed and as perfectly finished as if 
) aces, saving from 20 to 40 pe: iauvin 59.742 | : . . i 
oes ee ee Remedy for liver troubies, W. H. Peters... 59,767 the reputation of this, the greatest automobile 
SCOTT PAPER CO., Remedy for rheumatism, neuralgia, and gout ° . | oy? | | | . | f 
504 Glenwood Ave., Philadelphia, ' J. N. W. Otto & Son ... : 59,765 | establishment in the world, depen ed upon that one car. 
™ toofing, composite sheet, H. Huntington and ve - 
| Rubber aud guita percha guana; india, 6. A. This painstaking care dominates to the smallest details 
Alden & Co. ... 59,592, 59,593 | of Cadillac construction—in the engine it is so apparent that 
bitioar belting packing bose, and woven cot 





ton and rubber hose, Diamond Rubber Co 


Let Us Arrange a Month's Test of ¥ : the minutely-accurate finish of this vital part has made it a 
59,602, 59,632 to 59,63 
Salve, ointment, or poultice, Gy-Zo Chemical signal triumph in automobile manufacture. 


< Co 59,811 ° - 
‘Prest-©-Li ite’ Schiedam schnapps, aromatic, Udolpho Wolfe | The Cadillac Runabout and Light Touring Car are fitted 
Seals, car, door, and window, National Car” with our wonderful single- cylinder engine, to which the 
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for Your O)=Late Sherry, J. Wile Sons & Co.” | dependability and remark: ibly low cost of maintenance of 
Pay Us Nothing If Not Satisfied . ios dees ‘or olish “tquid, “.’ B. Ham * me these models are chiefly attributable. By its great power, 
nay want "to try. Preat0. leather, H. T, Anderson 30.627 speed and hill-climbing ability, this engine proved itself so 

our 40 stations put a txok on Ss Eee ane conge, Anes eee Pe worthy in thousands of cars duri ing the past four years that it 

your lighta going in five |) Silver. organic salts of John” “Wyeth Reet” will be used in 1907 practically without ch inge—a fact which 






m dare seed |] Soap, H.C inwans alone places the serviceableness of this year’s cars beyond 
; question. 
Don't fail to get a demonstration-—you will be surprised 
how great are the possibilities of the “Car that Climbs.” 
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only satisfactory Stationery, certain articles of, Tower M’f’g. = 
lig | > Mee. GO. tsa. . - ° 59,651 P 
Stove polish, W. Halieman ssahanss oa Medel K Ruschent—10 b.0.; seat thes 
Stoves and irons, electric heating, B. Gold- Victoria body ; 30-inck wheels; $800. 
nut-of man . 59,666 Model M Light Touring Car — Illustrated 
ell as Suits, boys’, Kahn Wertheimer & Smith Co.. 59,6388 below 10 h. oi graceful straight 
: ninates the esacqerel « Surgical gauze Peruform ene Co.. 59, line body; $950 
unavoidable troubles that end. Berecmtot £ Om 6ccciiccsivsccacees 
oy Mevwork || Thread and spool cotton, “American ‘Thre Model H Four-cylinder, 30 h. p. Tour 
. _ Co : 1.654, 59,65 ing Car; $2, 
b for a full one Thread, and ‘sewing cotton, Amerie an egane Model G _—— 20 h. p. Tour- 
1 i-up box—f car rea mpany . 59,687 to 59,6! ing Car; $2, . 
form ® hairpin operation upon || Tonic ages, non-alcoholic, Most Co TN — a 
L work—and then it’s ten to Tonie, 1 Sy Ds WOMEN os cadereesaus ; All prices F. 0. B. Detroit; 
i ened ob wy tee Trunks made in part of wood, C, T aylor lamps aot included. 
wy Pte fp lings Fi on Benge tel OG WEOORE oot cdanncsceewdsseeul 59.599, 5 
ee ee ey ee Turpentine substitute “Bliven & Carrington Upon request we —_ ont fully 
t—prove t will not cost you a penny if it doesn’t con Urie acid solvent, Solurol (Thymic Acid) Co. £ tllustrated Booklet ; alse 
a tha . Look on any good car r 1 see Valves, strainers, and cocks, United Injector < address of nearest dealer, 
there will be a l’rest-O-Lite tank on the ranning board. That’s our Co ; mn i ; hi aneed 
ea eat a Washing powders, J. M. Wilson : CADILLAC MOTOR CO. 
opdeadees S 6B your cat. Watch hands, balance staffs, and jewe 
Th P O-Lit Cc Hammel, Riglander & Co : Detroit, Mich. 
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WRITE FOR ESTIMATE ON ANY ARTICLE ies and Accounts, Navy Department, Washing- 





. Whisky, W. A. Ross i am 59,728 r : . s 
Spring. write us at hi : ( ANT AC R ton, D.C, until 1) o'clock a. m., February 5, 107. and 
P me Whisky, gin. brandy, and rum, J. H. Frieden YO WANT MANUFACTURED publicly Opened immediately thereafter to fur: ish ab 
once for our “ Maker ~ eee See tiudlie ae 59,699 STAMPINGS, MOoDELS EXPER W ORK the navy yard, New York, N. ¥ . and the naval con) de- 
to User profit-sharing Window prisms, vault, sidewalk, door, ‘and WRITE FOR FREE BOOKLET pot, Frenchmans Bay, Kast Lamoine, Me., as specriied, 
~ window lights, A. Priddle .........++- DBI THE CLOBE MACHINE & STAMPING CO. & quantity of naval Supplies as follows: seb. 32 
plan,” and save money | Wood preserving compound, 8. Cabot...... 59,736 970 Hamiiton 8t., Cleveland, O. Dump cars.—Sch. 358; rie conveyor belt. side 





crank steam engin 1¢.—Sch. 34: Horizontal steam steer- 











OURYEA POWER co.. Aeyrud Street, Reading, Pa. Pa. a ___. | ing engines. Applications for proposals should desig- 
LABELS nate : the ibe. f —} qoniret by number flank pro- 

P 9 4d UL i posals wi ve furnished upon application to the nay 
ee Automobile, , $250 . * ’ (faz and tiers a Machiners. ite 'vivctER Roc office, New York, N.Y. or to the Bureau. Hi 

Practical, durable, economical and | “Cordon Rouge for champagne wine, G. MFG. CO.. 899 Clinton St.. Milwavkee, Wis. JERS, Paymaster-General, U. 8. N. 12 Si-46. 






ame. A Kee, anata, H. Mumm & Co. .. Fabeuaknaanity 13,315 
ar wo ggg oa “Cordon Rouge, G. H. Mumm & ‘Co.,” for 
country use. Speed ebampagne wine, G H. Mumm & Co.. 
from 4 to 20 miles an | ‘“Crown-O,"" for a beverage, A Feldman 

hour. Our 1907 Model | ‘‘Deep Sea Caviar,’’ for ¢ avian, F. Hansen... 
has an extra powerful | ‘Electric Brand Bitters,’’ for medicine, H. 
engine, patent ball. | D. Bcitiem & Oe... csncccccccessvesescs 
bearing wheels; price. | ‘“Feahney's Chief,”’ for. whisky, G. Bennett 

1 ‘Hy-Aifa,"’ for hair discovery, J. 8. Patton 
‘“‘Klean-All,"’ for a cleaning powder, R. L 








MODELS & EXPERIMENTAL WOR 
Inventions developed, Special woRk. | EARN WATCHMAKING 
E. V. BAILLARD. 24 Frankfort Street. New York. 
- eer aeenel We teach it thoroughly in as many months as it 
E Expert Manufacturers formerly took years. Does away with tedious apprer.- 
R BB Fine Jobbing Work liceship. Money earned while studying Posit ious se< 
cured. Massy terms. Send for cata 


PARKER, STEARNS & CO., 228-220 South Street, New York | 81. LOLIS WATCUMAKING SCI 








5 A 
5 extra, Write for descriptive literature: 





tires # 





«9 St. Louls, Me, 


























“Success” Auto-Bugey Mfg. Co., St. Louis, Mo. Taylor 7 ; 
os - to — |“‘La Princesse The re se,” for taleum ‘and fe 
$40 MOTORCYCLE, 27:20 CF LEARN PLUMBING 4.0"... 
| **Loreley alr mic,’ for hair tonic * 13.292 under the supervision of expert p! ambere will © nab 
D We have the largest line of New| | Schnept_ . F teres 7 3,dae you to earn regular plumber's wages. We bave a special 
and used Motor, Cycles, Parts and Medrona Essence of Mildness ¢ igars,"’ for ya SER Pape oee department to aid our pivder ts in securing . poalt ion 
Supplies in the ec tr at the cigars, Central Lithegens o. genegts 13,318 | @z0. mw. MA ER, 31 MONADNOCK, CHICAGO Pt Epduews “. Wr w-day for FRE liL.LOB 
lowest prices, Every machine ‘Pp. & T. English Breakfast Tea,"’ for English - worKine DR cs cD CATALOGU ‘ ST. LOUIS NORADE 
guaranteed. We are op ae breakfast tea, Park & Tilford . 13,307 | DRAWINGS. SCHOOL, 3972 Olive street, =t, Louis, Me, 
i xclusive _Motoreye - 5 te . 
. , PrP. & T Formosa Oolong Tea, for Formosa . 
House in the world. Send for cur | oolong tea, Park & Tilford .......,..... 18,909 Specialties & Patents Bought="«Sold 
“—?, 6 FT Or: ange Pekoe Cey lon Tea, for American Commoree & Special ity Co., Ine., 95 Dearborn St. » Chleage 
HARRY R. GEER CO., 1015 Pine St., St. Louis, Mo. orange Pekoe Ceylon tea, Park & Til | _ 
ford . + ++... 13,308 DRYIN MACHINES. For Sand, Clays, Minerals, Wood Pulp, 
} “Paramount Massage Cream ant ~e F sed Fertilizers, Chemicals, Ores, Ground Silica and Mica kD on priges 
es a for a masage cream and skin food, O. ona | and d other Granulated Materials. 1 5. E. WORRELL, HANNIBAL, MO, ang ich privile o eaeminetion. W nite for“ Ost." 
GAS ENGINE DETAILS.—A VALUA-| 5. Wallter sc ceeecc esc csececnsees. 18,983 | edcsber Grama oo ohne shi ural ena i, 262 Lasalle Sirest, 





ble and fully illustrated article on this subject is con- | ‘‘Paride's Treasure " for medicine, P. Grasso 13,325 


tained in SUPPLEMENT No. 1292. Price 1 conta, For | ‘Romanoff Caviar " for caviar, eT 18.318 MODELS}: HICA( MODE At 





sale by Munn & Co. and all newsdealers. Caviar . 
Royal Tea Company.”’ for spices ex AME PI J L/ \T ES— ST EEL S AMP 
fracts, baking powder, and come » Roval 3 310 | ———_ ~=- = N EMPLOYEE CHECKS,KEY TAGS & BADGES S 





J.ROBBINS’MFG.Co.58 KNEELANO ST. 
—— MR. INVENTOR SEW ron CABEbeve "BOSTON Ma 

PRIN T Send us your models or drawings for our lowest prices. 

We can develop, perfect ot manufacture your invention. 


“Cavendish Hoyle and Wheelock Backs, U. 8 es ’ Ree ur vies: 
*Whist ph ret for playing cards, United : MONARCH TOOL CO., 128 Opera Place, Cincinnati, 0. High Grade Brass Manufacturers 


Automatic Water Supply 


Most economical. reliable and efficient, 
If you have running water the Niagara 
engines will elevate 3%) feet 
each foot-fall obtainable 






















spring, brouk, o re : - s 
livered te ; ar one. Gakaeune States Playing Card Co. .......+++. tees ,893 

Write for catalogue “Certificate of Origin Avenarius Carbo- coeene teenie RO mame - BRASS CASTINGS of any composition and for 

Niagara Hyd lineum,"’ for a wood preserving com- Dies, Tools, Models and nery any class of service Made to Order, E+timatos 

ig ydraulic Engine Co. | pound, Carbolineum Wood Preserving Co. 1,888 HOEFT . furnished on brass, bronze, copper or aluminum spe 

” 





oS oF tt’s Cream of Maple,” for maple table claity castings for all requirements Correspondence 
— I g34 SK Bitlott ts mn bes 5 al Figgins 1,886 solicited with manu‘acturers seeking bigh clase brass 
ES — , foundry facilities, 


— 8 ° TT ge a 
60 YEARS’ “PFineet rinks in AM" the Cay ‘tor 1,884 esnerlaned & Model Work THE HUMPHREYS MANUFACTURING CO, 








140 Nassau St., N.Y. 











ringer ale, Standard . 
EXPERIENCE ‘ngen'a Apparel ” for men’s apparel, L. Ad- Cir. & advice free. Wm. Gardam & Son. 45-51 Rose St.N.¥ Mansfield, Ohia 
ler, Bros. & Co. 4 . --. 1,889 New York Office 6 6-038 W. 34th Street 
“Motorette and Autobike Backs, Bicycle any, MASON’ 8 NEW PAT. WHIP HOISTS 
ing Cards, for | was ing cards, Unites 1,893 save expense and liability incident to Elevators. f _ on — 
States Playing Card Co : "| Adopted by principal storehouses in New York & Boston K 





“Oxzyn Balm,”’ for a balm for the complex- 
ic 3a 887 | Manfd. b YOunNeY w. PLA SON & CO., Ine 
mectet ped , eg re yma tic telephones, — By ’ Providence, kK. L, U. & A. eit To Book Buyers 


Chicago Phe rtogre avure Co 1,891 






























“The Elwell Bridge Pad,’ for bridge pads, ss 
Trave Marks E. P. Dutton & Co yee 1,800) By ia ealss & PATENTED ARTICLES We have just issued a new 
DesiGcns “The Food You Never Tire Of.’’ for a cere mal 1.888 MANUFACTURED BY T. PUNCHING DIES, SPECIAL MACHINERY. ie ) SS 
CopyvricHTs &c. ee of Wh Wii RUM: KONIGSLOW STAMPING B WORKS’ CL EVEL AND?O 112-page catalogue of re- 
“ eu Knives or « ery oO 4 . - 
glenn sending Scheteh ond Sone’ ign meg Shear & Cutlery Co ov ecnensegec 1,883 . santo cently published Scientific 
invention } “ ‘ } Se ae nat « _— ee ee al 
tions strictly ponddenttal, HANDBOOK on Patents it 4 We manufact Ne. bes FAL Hew. ; and Mec hanic al B “salt \ 
sent free. Oldest a CIALTIES of al! kinds, to order , + 1e i a} ree 
Patents taken through Munn. & Co. reset ceive A printed copy of the specification and drawing sarwrest equ! pment lowest pric- which we will mail free ” 
Special not without charge, in the a tent in the foregoing list, or any patent es. Send sample or 4 >a 2 ati " 
. ry - Passued since 1863, will be furnished from model for low estimate and | best expert aly any address on application 
wided the name and THE EAGLE TOOL CO. We ept A. ln innatt, 0. 









Scientific Almer ican, | (iste ie ioe wont ame ta MUNN & COMPANY 


dsomely " steer y 238 Munn & Co., 361 Broadway, New ; 
A bendeon: Hs ilastrated wooktz, jeseest a. Tork, Address % Ge] Magical Apparatus. | Publishers of Screntiric AMERICAN 





























ear; four nths, $1. Sold by all newsdealers. Canadian patents ay L oe ee ae Grand Book Catalogue. Over 700 engravings | 361 B roadway, New . ork 
UNN & < CO, 20 1Bssatens, New rk colng lst. For terms snd further particulars | 260, Parlor Tricks Catalogue, fre } ale 
Breact 6% ¥ St.. Washington, address Muon & Co., 361 Broadway, New York. | MARTINKA & CO.. Mfrs., 4 Sixth Ave. New York, |! x Rae a 








Rubber Elevator & 
Conveyor Belting 


I} 
COKE, 
SUGAR, etc 


FOR CONVEY 
BROKEDS 
PULP, GR 


ING AND | 
STONES, COAL, 
AVEL, SAND, 


TING 


, etc. 


SPECIAL CONSTRUCTION 
EXCEPTIONAL QUALITY 


NEW YORK BELTING 
PACKING CO., Ltd. 
New York 


x 


91-93 CHAMBERS STREET, 






Stationaries, Portables, Hoisters, Pump 

ers, Sawing and Boat Outfits, Combined 

with Dynamos 

Gasoline. Gas, Kerosene. 
end for Cataloque 
State Pewer Needs. 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL 

le ec Best taiiroad 
Stock Seales made, 

360185 tae 

rave 


All varieties at iow est prices 
frack and Wagor r 
Alao 100 useful articies, inc 
Sewing ma shines, Bicycie 


Money. Lists Free HICAGO SCALE CO., Chicago, Li), 
ECT FROM MIN 
—— R.A. MARTIN, 





ASBESTOS FIBRE | oFrice, st. PAUL BUILDING 


Scientific American 





JANUARY 


26, 1907, 








WOOD | 





tor Manufacturers use 


220 B’ way, New York 


THE DIAGRAPH 


ade Mark Registe 

The higetien Stencil Cutting Machine 

Is a saving of ® per cent in your Ship 

ne De spartment worth considering ? 

Just a word will bring our free 

illustrated booklet describing the 
Diagraph end ¢ frror ” Gys 
tem of shipplas goods 

American Diagraph Co. 

econd street, Mt. Leute, 0. 8. A 










wn 


BRISTOL'S 
Recording Instruments 


For Pressure, Tem erasure and 
Electricity in all rang 


INSURE! BA FEA + Nome AL 
IPERATION 

Write for ¢ aoe w@ T. stating conditions 

THE BRISTOL CO., Waterbury, Conn.,U.S.A 

New York 4 Liberty 753 Monadnock Bulldi 


Street Chicago, 


Bausch & Lomb 


Analytical Chemicals 


ind used in the leading 
If you are buying chemi 
eals for experimental or testing work 
you will find it while to get 

prices and our standard 










are known 


worth 
to use 
= re agus 


atalogs and estimates on request 


Bausch & Lomb Optical Co. 

N. Y¥. 
WASHING 

FRANCISCO 


Rochester. 
BOSTON 
SAN 


New Yor« 
Cri 


rON 








WM. H. BRISTOL 
Electric Pyrometers 


Portable or Rec: 
All ranges to 200 F 
urate. Inexpensive. Guaranteed to | 
give satisfaction. Send for circulars. 


Wm. H. Bristol, 45 Vesey St., New York 


ding Forms. 
l’ractical, Ac 








Por eg Store and Sireet 


We aloo manufactare Table Lampa, 
Wall Lamps, Chandeliers, Soreet 
Lamps, Be » ¢ Power 
even bours ONE CENT. Neo 
Wicks. No Smoke, N 


Aincitely safe. THEY SELL AT SIGHT, 
Ex-iusive territory to geod agenta, (2 Write for 
catalogue and prices, 

Chivage Solar Light Co. Deps @, Chicago 
A MONEY MAKER 


ag! Conerete Bullding Biocks 
Best. Fastest, Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTYJOUN CO. 
615 N. 6th Street, Terre Haute, Ind. 


ont STEAMSHove, «| 








— eke Se 
roe 
2 a 





or, ~o. 


Sires iron works 














aay 


Pennsylvania 


Interlocking 
Rubber Tiling 


JOT only does it give the designer broader scope in the 
execution of ideas appropriate to the situation in 
which it is employed, with assurance of far greater 
be: auty of finish and effect, but from every practical stand- 
point as well, is it superior to any other flooring material. 

Non-slipperiness, non-inflammability, non-conduction, 
silence under imperviousness to moisture and filth, 
longer life and greater durability even than marble are some 
of its exclusive advantages. 

The fact that its resiliency leaves it unaffected by con- 
stant wrenching strains makes its use vastly advantageous as 
Hooring for electric and steam railway cars and passenger 
elevators, and in decking steamships and private yachts. 
The same quality insures against damage from settling of 
buildings, when it is used for stationary floors. 





foot, 


&°> 
Our Book-oj-Designs-in-Color, with full data regarding 
this incombarable flooring material, sent on request. 
PENNSYLVANIA RUBBER COMPANY 
Jeannette, Pa. 
New York—1741 Broadway Atlanta, Ga.—102 N. Prior Street 
Chicago—1241 Michigan Avenue Boston—20 Park Square 


Philadelphia—615 N. Broad Street Buffalo—717 


London—26_ City Road 


Main Street 


— 





STEAM USERS 





Rainbow Packing 


The original and only genuine 
red sheet packing. 

The effective and most 
economical flange packing in ex- 
istence. 


only 


Can’t blow Rainbow out. 
For hot or cold 


water, acid and ammonia joints. 


steam, air, 





Beware of imitations. 
Look for the trade mark—the 
word Rainbow in a diamond in 
black, three rows of which extend 


the full length of each roll. 


Manufactured exclusively by 


PEERLESS RUBBER [IFG. CO. 
16 Warren St., New York 




















At New and 
Better Kind 
of Soap 
Always clean and 
pure. In bottles, safe 
from contamination 


you use 
has never been 
used before. 








BENDER'S 
SANITARY £/QU/D 
TOILET SOAP. 











The only proper soap for Hotels, 








Price 


DENATURED ALCOHOL 


NEW BOOK ON ITS MANUFACTURE 


NEW LAW AND REGULATIONS 
Tells in plain everyday language what YOU want to know on this subject 
BOOK MAILED PREE ON RECEIPT OF $1.00 


SPON & CHAMBERLAIN, /!23 S.A., Liberty Street, NEW YORK 








Public Buildings, Offices, Parlor 
Cars, Steamships and the Home 
Sprinkle-to » bottles. . 
quer bottle 

nder’s Liq’ 

Soap Hol ler r “(Patented 


+ Be 
$2.00 





irug ater ores, wowed stores or dir oct fren oma 


ER MF6, 


BEND co. 
540 Land Title Bldg.. Phila., Pa, 


























BABBITT METALS.— 
formulas, SCIENTIFIC AMERICAN SUPPLEMENT 1 12330 T 
Price 10 cents 
dealers. Send for catalosue. 











e000 











Universal 


the best 
ever made. 
on floors or meat 
blocks. 

Send for free catalog No, 17 B. 


THE L. 8S. STARRETT CO. 
Athol, Mass. 


000000000000 





| 
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wry tse 


SCRAPER 3 


75 cents buys 3 




















PIPE CUTTING 





plied with 
ek 


8 power base, pinion, ¢ 


hand machine. Length of pipe w 
ar — easily in small room. 
gue—price list free on application. 


“THE CURTIS & CURTIS CO., 


Fireproof 


AND THREADING MACHINE 
For Either Hand or Power 
This machine is the regular hand machine sup- 
vuntershaft, 
, aod can be worked as an ordinary power 
machine or taken from its base for use as a 
> to 15 in, 
llustrated 


e | Macuine No 6 Garden St.. Buiperront, Conn- 
WwW 1 | __ Range 236-4 im. R. h. New York Oifice, 60 Centre St. 





**Floating the Battery on the Line’’ 


is absolutely fireproof and gctually does is a term whieb means charging » battery whilo the battery is giving 


what no other window can do—it stands 


off current. The Apple ignition System works on this-prin 

every test ciple. The Apple Battery Charger furnishes a current for ebarging 
storage batteries at the same time 

Ask for an Estimate and rate that the batteries give off 

4 write for ur convincing catalo; . current, thus increasing the bat- 
. odie = “ . & alogue. tery’s efficiency, lengthening its 


life, and saving charging expense 
ecurred otherwise. 


The Dayton Electrical Mf. Co. 


98 St. Clair St. Dayton, Ohio 


THE W. HH, MULLINS CO. 
203 Franklin Street, Salem. O. 


We also make every thing im architectaral sheet 








| PSee us at Chi 


cago Aate Soe 














notal work—stasvary, skylights, wrought iron 
on, rnlces, ek lvO-page catalogue of = _—_ -— 
stock designs on request, 





Medel Ne. 
eg Horse Power. 
arket. ents 


5 Price $14 


SLX IMPORTANT 


For sale by Munn & Co. and all news. 1450 Niagara Street 


AUTO-BI 


lest moray cle on the 
wan where. Catalog free. 
E PTA TRE TO-Rs £3: 

uffalo, N. Y. 





If You Want Catalogue No. 7, 1905 


Say it out loud on a postal card, 


It gives in detail al) inside informa- 


if one bas a single 
tion of the Tool Business of the . 


devices and accessories. ptions, nickel. 
clear and concise. A ect book on 
perfect articles and points on war- 
ranty weights, shipping orders and 
list prices. 

Greenfield, Masa. 


M. 8 KLINE 
45 N. Division St., 





A Nickel a Minute 


can be made wherever there are crowds 


GOODELL-PRATT COMPANY Takes reer oy. er and 
Nearly 300 excellent illustrations of finishes thom, for a 


a, — Teron = its owner. 
losed in ished and glass 
case. Particulars fron 


Burraro, N. Y, 


STEAM TURBINES. — THEIR CON- 
graction. Cperaien and Mey eg Application, 
CIENTIFIC AMERICAN SUPPLEMENTS - I 
130s . 1422, 100, 1447, 1370, 1372. The 
articles have prepared a experts in steam 
engineering. Price 0 cents each, mail. Munn & 
Co., 41 Broadway, New York & ‘ity, t. all newsdealers. 
























{n offering this fine high grade 
Hampden watch at G24, we be- 
lieve we are giving venders of the 
Screntiuvic Ameuican the greatest 
watch value ever offered for the 
Money. It is a gentleman’s size, 21 
full ruby jeweled, perfectly adjust- 
ed Hampden movement, open face, 
20-year gold filled case, and ts guar 
anteed to pass inspection on any 
railroad in the United States. Jew 
elers ask $31 for this watch, but we 

will send it to you on receipt of 
Photo of wateh (reduced) 954 We can also furnish the 
same watch in 17 jewel for $ | 2.86. the regular price of which 
is $18 in jewelry stores. Either of these watches will be sent 
upon receipt of price with privilege of return if not exactly a» 
represented. Isn't this a fair proposition ? 
We also want to mail you our bandsomely illustrated catalog of 
Watches, Diamonds, Cot Glass, Silverware, Emblem Goods and 
Jewelry Novelties, \\ rite for it to-day—it’s FREE, 


JOHN €. PIERIK & 00, 80 Plerik Bidg., Springfield, Hl. 























THE EUREKA | Cuiip 


t Ls J sparpose. Indispensal sable to Law- 
or e - 
yers, tors, aeadente. Bankers, Insur. 

J ni: 











ance C men ge. z 
erally. Book marker and paper eh. z 
Does ns mutilate the Can be 2 
used repeatedly. In buxes bf 100 for %e. 

To be teed of all bouksel » 


lers, stationers 
~ notion dealers, or by mai! on recei 
of price. Sample ard, by mail, 


‘Wiest Bh dite fey 














